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The purpose of this study was to examine the effects 
of participating for 16 weeks in the Brookings Wellness 
.Program on cardiovascular function and self-concept in 3 5 -
5 5  year old men and women. Forty-nine volunteer men and 
women participated in the study. The experimental group 
consisted of 24 subjects who enrolled in the Brookings 
Wellness Program between June 1 ,  198 7 and February 19, 
198 8 . Twenty-five matched control subjects who were 
similar in age and lifestyle were also secured for this 
study. The experimental and control groups were pre and 
posttested to determine initial and final values for 
maximal oxygen consumption (Max V02 ) using two submaximal 
tests, the bicycle ergometer and Rockport Fitness Walking 
Tests. The Tennessee Self Concept Scale (TSCS) was 
administered during pre and �osttest sessions and measured 
the change in overall self esteem (Total Positive), Self 
Satisfaction, Physical Self, Personal Self, and Social 
Self. Experimental group subjects participated in the 
Brookings Wellness Program for 16 weeks before posttesting 
occurred. Control group subjects were to maintain their 
present lifestyle. 2 x 2 factorial analyses of variance 
were performed on the amount of pretest to posttest change 
which occurred. S igni ficant differences between the 
experimental qroup and the control group were observed for 
Max V02 on the bicycle test , Total Pos itive , Sel f 
Satis faction , Phys ical Sel f ,  and weight change (p < . 0 5 )  
The experimental and control groups did not d i f fer in terms 
of the degrees of change that occurred in Max V0 2 as 
measured by the Rockport Walking Test , Personal Sel f ,  and 
Social Sel f ( p  > �0 5 ) . It was concluded that part icipation 
for 16 weeks in a wel l ness program can s igni f icantly a f fect 
certain aspects of health-related fitness and sel f-concept . 
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CHAPTER I 
INTRODUCTION 
1 
The alarming concern_with heart disease and its 
associated risk factors is justi fied in our soci ety today . 
Cardiovascular disease constitutes the leading cause of 
death in the United States annual ly , accounting for 9 8 9 , 0 0 0  
deaths in 1 9 8 3  (American Heart Association , 1 9 8 5 )  . The 
concern with heart disease has contributed to an 
attitudinal change in our society . An increas ing 
percentage of  the United States populace is  becoming 
interested in improving their general l evel of f itness . 
This  interest in fitness and health has initiated a 
tremendous growth in preventive exercise programs . 
The development of phys ical fitness programs has 
expanded to the national level . Many of the l eading 
corporations in the United States have begun to real i z e  
that there may b e  a n  alternative t o  the enormous health 
care costs which so drastically impact on the "bottom 
l ine " and to the growing loss of l i fe associated with 
degenerat ive diseases ( Heinz elman & Bagley , 1 9 7 0 ; Keeler , 
19 7 6 ) . 
Fitness programs can signi f icantly a f fect these losses 
result ing from health problems and sedentary l i festyles 
( Kreitner , 1 9 76) . Degenerative disease , high blood 
pressure , l ow back pain , obes ity , and cardiovascul ar 
disease represent a major
.
cost to private indus£ry . Add to 
these costs premature death , early ret irement , fat igue , 
absenteeism and personnel replacement costs and there can 
be an enormous reduction in annual pro fits . Equal ly 
signi ficant , but more difficult to est imate , are the hidden 
costs . Ind ividua l s  in poor phys ical condition become il l  
more often and take longer to recuperate .  The burden to 
bus iness and consumers al ike of the astronomiqa l  costs of  
employee health care is il lustrated rather dramat ica l ly by 
several examples: 
1 .  Industry pays out nearly $10 bill ion each year for 
s i ck pay in our country . 
2 .  Total annual cost of  health care in the u.s. now 
exceeds $2 2 5  b i l l ion , which equal s  about n ine percent 
of the gross national product . 
3 .  For a recent three year period the General Motors 
Corporation pa id more for its employees ' health 
insurance premiums than it had paid for purchas ing 
steel to go into the automobiles ( Cooper , 1 9 8 2 ) . 
4 .  Corporate health expenses range from $8 0 0  t o  $5 , 0 0 0  per 
employee per year , averaging $2 , 0 0 0 . These costs have 
been ris ing at twice the rate of inflat ion . 
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5 .  It is reported that the total cost of repl acement of a 
top executive of a maj or corporation due to premature 
mortal ity i s  $1 . 5  mill ion .  
6 .  Disease-care costs consume as much as $1 out of  every 
$9 the average worker earns . 
7 .  Absenteeism is.4 0 % greater in smokers , generat ing 
mil l ions of  lost workdays per year ( Berry , 1 9 8 1 )  . 
. In order to combat poor health habits , a number of 
American bus inesses have started "wellness programs " .  
Wel lness programs , which are being implemented in 
hospital/community envi�onments and in industry , cons ist of 
more than j ust exercise programs . They must concentrate on 
at least f ive things : ( a )  proper weight , diet , and 
nutrition , ( b )  properly implemented and superv ised exerc ise 
programs , ( c )  environmental sens itivity , ( d )  sel f 
respons ibi l ity , and ( e )  stress management ( Brookings 
Wel lness Program , 1 9 8 6 ) . Wel lness programs have been shown 
to improve employee att itudes and morale at work , reduce 
turnover ,  and decrease sick pay and the cost o f  company 
health insurance premiums ( Cooper , 1 9 8 2 ; F itnes s  Research 
Center , 19 8 6 ) . 
The fol lowing outcomes to bus inesses have been 
reported by the Fitness Research Center at the Univers ity 
o f  Michigan ( 1 9 8 6 ) : 
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1 .  Three years into the program employees were us ing one-
fi fth fewer sick-leave days . 
2 .  Absenteeism rates w.ere down more than 1 5 % . 
3 .  Improved moral e  and commitment to the organi z ation , 
better communication among employees , and a far lower 
turnover rate than before because of  the perception 
that the company cares about ·the wel fare o f  the 
employee . 
4. The F itness Research Center found that their 
employees were making one-third fewer v i s its to the 
doctor . 
5 .  The Center estimated returns averaging $1 3 6  for every 
$1 0 0  invested in its Wel lness programs and expect the 
return rate to get even better five to seven years into 
the program . 
6 .  Of a l l  the health-care cost-containment strategies , the 
wel lness program had the highest employee support 
( Fitness Research Center ,  1 9 8 6 ) . 
Wel lness or wel l -being seems to exist where there is 
balance or equil ibrium . This sentiment was echoed by 
Cooper (19 8 2 ) when he sa id , 
To funct ion properly every part of our world , no 
matter how minuscule , must be in a state o f  
compl ete equil ibrium . And so it is with our 
bodies . The human body is just another 
part o f  the universe that is meant to be in 
perfect balance . We have been constructed in such 
a way that we need just so much exercise , no more 
or no l ess . We need just so much food of  certa in 
4 
types . · And we need just the right amount of  
sleep and rel ief from the tens ions and stresses 
of  da i ly l i fe .  If a person goes too far in 
either d irection--too l ittle or too much 
exercise , food , or rest--then his or her 
entire phys ical and psychological system gets out 
of  kilter . And where there is a lack of balance , 
there is al so a lack of pe·rsonal wel l -being ( p . 
1 1 )  • 
The term "Wel lness"  has been defined in many ways . 
General ly wel lness means taking respons ib i l ity for your own 
health . This is accompl ished by learning how to stay 
healthy , adopting good health habits whi l e  giving up 
harmful ones , and responding to your body ' s  warning s ignal s  
before something serious happens . The ma in co�ponent of 
wel lness programs may be phys ical fitness , but other 
dimens ions are a l so very important and should be included 
in an overal l  wel lness plan . 
Some wel l ness programs may offer a nutrit ional service 
where the participant can meet with a registered dietic ian . 
Another service somet imes offered is the opportunity to 
meet with a psychologist to determine one's emot ional wel l -
being . More sophisticated programs screen part icipants for 
potential ri sk of disease , provide a thorough phys ical 
examination , and make recommendations for improving a 
person ' s  coronary risk profile with diet and exercise 
suggestions ( Cooper , 1 9 8 2 ) . 
The five health-related areas of fitnes s  that wel lness 
programs attempt to improve are: ( a )  cardiovascular 
5 
endurance ,  (b) muscular strength , ( c )  muscular endurance , 
( d )  flex ib i l ity , and ( e )  body compos it ion . These 
improvements can be made following some principles of 
exercise prescription . An exercise prescription should 
designate the type , intens ity , duration , frequency and 
progress ion of phys ical activity . These five components 
are appl icable to the development of exerci se programs for 
persons regardless of age , functional capacity and presence 
or absence of  di sease states . The maxima l safe exerc ise 
prescript ion for any individual is best determined from an 
obj ective measurement of phys ical fitness incl�d ing 
observation of heart rate , ECG , arterial blood pressure , 
and funct ional capacity obta ined during an exercise test 
(American Col l ege of Sports Medicine , 19 8 6 ) . 
Types of activities noted by the Amer ican Col l ege of 
Sports Medicine ( 19 8 6 ) for cardiorespiratory fitness 
include any act ivity that uses large muscle groups , that 
can be ma inta ined for a prolonged period , and is rhythmical 
and aerob ic in nature . Running-jogging , walking-hiking , 
swimming , skating , bicycl ing , rowing , cross country ski ing , 
rope skipp ing , and various endurance game act ivities are 
cited as excel lent act ivities . 
Of  equal importance to the overa l l  wel l-be ing o f  the 
individual is  hisjher "psychological " f itness . Richard 
Keelor , Director of Program Devel opment for the President ' s  
6 
counci l  on Physical Fitness and Sports consults with school 
officia l s , l ocal and state governments and the media to 
promote the improved health of Americans through programs 
of regular exercise . Keelor ( 19 7 6 ) bel ieves that phys ical 
fitness can have a lasting impact on an individual by 
pos itively a ffecting the ir psychological makeup: 
An individual who experiences a major change as a 
result of  a new , active , and vigorous l i festyle 
often undergoes a corresponding change i n  sel f­
image . Thi s  phys ical-psychological combinat ion 
can have a profound effect on a previously 
l ethargic , deconditioned individual .  The new 
health/ fitness conscious l i festyle often 
precipitates other desireable health hab its , or 
at least makes it less difficult to cope with 
weight control , poor nutritional habits , smoking , 
and other detrimental behaviors to onesel f 
( p . 4 )  • 
The problem with past research deal ing with phys ical 
activity l ies in the operational definition of 
psychol ogical f itnes s .  There is  very l ittl e  agreement on 
what constitutes a healthy or fit individual .  An 
individual may gain or lose fitness psychological ly or 
phys ica l ly . The components of psychological f itnes s  
include the proper functioning of the ind iv idual ' s  
personal ity ,  i . e . the " sel f "  and appl ication o f  one ' s  sel f 
to work related areas (Alderman , 197 4 ) . 
The determinat ion of how physical activity af fects the 
psychological sel f or sel f-concept is a critical component 
of this  study . Sel f-concept relates to an individual ' s  
perception of  him/hersel f .  These perceptions are formed 
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through experiences with one ' s  environment and are 
influenced especially by environmental reinforcements and 
other factors . These perceptions are thought to influence 
the way in which one perceives onese l f  ( Shavel son , Huber , & 
Stanton , 1 9 7 6 ) . 
I sma i l  and Trachtman ( 19 7 3 )  conducted a study that is 
relevant to thi s  issue . They concluded that middle-aged 
men increased in sel f-confidence and sel f-as surance as 
their capacity to jog fast for longer d istances improved . 
Brown and Harrison ( 19 8 6 )  investigated the e ffects of  a 
strength training program on strength and sel f-concept in 
young and mature women . They concluded that strength 
training in fitness programs for healthy mature women can 
result in increased level s of strength and can pos it ively 
affect sel f-concept . Truji l lo ( 19 8 3 ) embarked on a study 
that assessed whether weight training and running programs 
would a ffect the sel f-esteem of col l ege women . He 
concluded that sel f-esteem increased s igni ficantly for both 
weight training and running groups . These studies show 
that phys ical f itness activities such as aerobic exercise 
can , indeed , have a beneficial effect on a person ' s  
emotional and psychological balance . 
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Statement of the Problem 
The purpose of  this study was to examine the e ffects 
of participating for 1 6  weeks in the Brookings Wel lness 
Program on cardiovascular function and sel f-concept in 3 5 -
5 5  year old men and women . More spec i fica l ly the study 
sought to determine i f  cardiovascular function , as measured 
by maximal oxygen consumption , and sel f-concept as measured 
by the Tennessee Sel f Concept Scale , changed due to 
wel lness program participation . A sub-probl em was to see 
if mal es and femal es differed in terms of participation 
benefits . 
Hypotheses 
The fol l owing hypotheses were tested: 
1 .  Participating in the Brookings Wel lness Program for 16 
weeks wil l  improve maximal oxygen consumpt ion . 
2 .  Participating in the Brookings Wel lnes s  Program for 16 
weeks wil l  improve overal l sel f-esteem . 
3 .  Participation in the Brookings Wel lnes s  Program for 16  
weeks wil l  improve sel f-satisfaction . 
4 .  Participating in the Brookings Wel lnes s  Program for 16  
weeks wil l  improve the physical sel f .  
5 .  Participating in the Brookings Wel lnes s  Program for 16  
weeks w i l l  improve the personal sel f .  
6 .  Participating in the Brookings Wel lnes s  Program for 16  
weeks w i l l  improve the social sel f . 
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1. There will be no dif ference between males and female in 
the changes which occur in maximal oxygen consumpt ion , 
overal l  sel f esteem , sel f satisfaction , phys ical sel f ,  
personal sel f ,  and social sel f .  
Definition of Terms 
Aerobic Exercise: Aerobic exercise refers to those 
activities that requ ire oxygen for prolonged periods and 
place demands on the body that are required to improve its 
capacity to handle oxygen ( Cooper , 198 2 ) .  Aerobic 
exerci ses that the subjects in  this study wil l  be engaged 
in include walk-jogging , swimming , water aerobics , l and 
aerobics , bicycl ing , and circuit we ight training . 
Wellness Program: A wel lness program is  a program that 
revolves around the concept of taking respons ib i l ity for 
your own hea lth . The program is based on improving five 
dimens ions: ( a) sel f respon� �bility ,  ( b )  phys ical fitness 
and exerc i se , ( c) nutrition awareness , ( d) stress awareness 
and management , and ( e )  environmental sensitivity . The 
program also attempts to improve the health related areas 
of phys ical fitness including: ( a )  cardiovascular 
endurance , (b)  muscular strength , ( c )  muscular endurance , 
( d )  flexibi l ity , and ( e )  body compos it ion . Major phys ical 
f itness act ivities in the program are walkingjjogging , 
swimming , weight-tra ining , flexibil ity , aerob ics and water 
aerob ics . 
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Maximal Oxygen Consumption: Maximal oxygen consumption is 
the greatest volume of oxygen used by the cel l s  of  the body 
per unit of time . It may be expressed in e ither ljmin or 
in mljkgjmin ( Froel icher , 1 9 8 3 ) . It will  be abbreviated as 
Max V0 2 throughout this thesis . 
MET: One MET equal s  V02 at rest which is approximately 
3 . 5  mljkgjmin . It-represents the approximate · rate of 
oxygen consumption of a seated individual at rest (ACSM , 
19 8 6 ) . 
Submaximal Tests: A submaximal test is typica l ly used for 
determination of Max V02 where a diagnostic test is not 
required . A submaximal test takes the subject to a 
predetermined endpoint . This predetermined endpoint can be 
8 5% of  predicted maximal heart rate , achievement of  a 
predetermined exercise intens ity , or achievement of  a 
certain l evel on a perceived exertion scale (ACSM , 1 9 8 6 ) . 
Participation in the Wellness Program: Partic ipat ion 
level was determined by the subjects .  Cons istent 
involvement was encouraged including 2 0- 3 0  minutes of 
aerobic exerci se 3 -5 times per week . The subjects were 
informed that they would be excluded from the study i f  they 
missed 2 0 %  of the predetermined exercise sessions . The 
subjects were encouraged to participate in any other 
activities that fit into their schedules . 
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Self-Concept:- ·The sel f-concept is .a person ' s  perception 
of  him/her self formed through hisjher experience with the 
environment and s igni ficant others ( Shavel son et
. 
al . ,  
1976) . The f ive areas of  sel f-concept examined were : 
OVerall Self Esteem - The Total Pos itive score from 
the Tennessee S e l f  .concept Scale ( TSCS ) is  the most 
important s ingl e  score on the TSCS . It reflects overal l 
sel f esteem . Persons with high scores tend to l ike 
themselves , feel that they are persons of value and worth , 
have confidence in themselves , and act accordingly . 
Persons with low scores are doubtful about their own worth ; 
see themselves as undesirable ;  often feel anxious , 
depressed , and unhappy ; and have l ittle faith or conf idence 
in themselves ( Fitts , 19 65 ) . 
Self Satisfaction - Sel f satisfaction was 
operationa l ly defined us ing the Sel f Sat i s faction score 
from the TSCS . This score describes how persons feel about 
the sel f they perceive . In general the score reflects the 
level of  sel f  satisfaction or sel f acceptance ( Fitts , 
1 9 65 ) . 
Physical Self - The physical sel f was operational ly 
defined as the Physical Sel f score from the TSCS . It is a 
reflection of how the individual views the body , state of 
health , physical appearance , ski l l s  and sexual ity ( Fitts , 
1 9 65 ) . 
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Personal Self - The personal sel f was operational ly 
defined as the Personal Sel f Score from the TSCS . It is a 
reflection of an individu�l ' s evaluation o f  themselves 
apart from others ( Fitts , 1965). 
Social Self - The social sel f  was operat ional ly 
defined as the Social Sel f score from the TSCS . This 
reflects a person ' s  feel ing of worth in h i sjher soc ial 
interaction with people other than immediate family members 
( Fitts , 1965). 
Assumptions Underlying The Research 
For the purpose of this study the fol l owing were 
assumed to be true and therefore were not subject to 
val idation as part of the research . 
1 .  The subjects responded to the TSCS honestly . 
2 .  Sel f-concept can be measured using a paper and penci l  
instrument . 
3 .  The subj ects performed to their maximal capabil ities on 
the pre-test and posttest . 
4 .  The control subj ects maintained what , for them , was a 
normal l ifestyle during the course of  the study . 
Limitations 
No research effort can be perfectly des igned . Certain 
tradeoffs and compromises must be made which may l imit the 
general i z ab i l ity and appl icabil ity of the findings . 
H�LTCJ M CE:.:.:::; u_"'. ·.:i'f 
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1 .  The subj ects were not chosen through 
scienti f ic sampl ing procedures . The subj ects were 
selected from individuals initially enrol l ing in the 
Brookings Wel l ness Program . 
2. It is acknowledged that the best measurement 
of maximal oxygen consumption is a maximal exerci s e  
test ,
· 
us ing a motor· driven treadmil l
·
. However , the 
intens ity and duration of these procedures make the ir 
use with inactive or older adults impractical and 
risky ( S iconol f i , Cul l inane , Carl eton , & Thompson , 
1982 ) .  For thi s  reason , estimates o f  Max V02 were 
obtained using submaximal bicycle ergometer and one 
mil e  walk tests . 
Scope of The Study 
The study compared the effects of participating in the 
Brookings Wel l ness Program on Max V02 and sel f-concept in 
35-55 year old men and women . The subjects were mal e  and 
female volunteers who were initial ly enrol l ing in the 
Brookings Wel l ness Program . Data col l ect ion began June 1, 
1987 and concluded June 15 , 1988. The experimental group 
consisted of  24 subjects who were recruited between June 1, 
1987 and February 19, 1988. Twenty- f ive age and l i festyle 
matched control subjects were secured by having the 
exercise group participants suggest a friend or co-worker 
who was s imilar in age and l i festyle . The subjects were 
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pretested for- Max V02 us ing submaximal bicycl e  ergometer 
and one mile walk tests . The TSCS was used to assess sel f-
concept . The posttests occurred after 16 weeks of  
participation.in the Wel lness Program . Al l testing 
sessions were conducted in the South Dakota State 
University Human Performance Laboratory and the o f fices of 
the Brookings Wel lness Program located in the Stanley J .  
Marshal l  HPER Center in Brookings , South Dakota . 
S ignificance of the study 
What has been taught about physiological aging may not 
be completely correct . Many changes that are seen in 
the body which may be attributed to aging could be, in 
real ity, not phys iological responses but adapted responses . 
Human bodies may deteriorate rapidly with aging , not so 
much because we are growing older , but because we are doing 
less as we grow older . A study by Pol lock , Mil l er, 
Linnerud , and Cooper ( 19 7 5 )  showed improvement in 
cardiovascular function and body compos ition in middl e-aged 
men with training . A study by Cureton ( 1 9 69 ) noted , 
In the examination of several thousands o f  men it 
has been found that the persons who have good 
circulatory fitness are those who have kept up 
their act ivity and ate and drank in moderat ion . 
Those who deteriorate relatively quickly seem 
to be muscular men who have gone sedentary 
( p . lO)  . 
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Wel lness· p�ograms are offering individual s  an 
opportunity to take more respons ibi l ity for the ir 
psychological and phys ical f itness . Due to the ri s ing 
popularity of  these programs there i s  a need to determine 
the extent to which they do , indeed , contribute to 
improvements in the areas of cardiovascular function and 
sel f-concept . 
16  
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CHAPI'ER II 
REVIEW OF LITERATURE 
Thi s  chapter reviews the publ ished l iterature which is 
relevant to the study at hand . For ease of presentation 
·the l iterature wil l  be subdivided by : ( a )  card iovascular 
execise testing , ( b )  sel f-concept theory , ( c )  sel f-concept 
and academic achiev
.
emeht , and ( d )  the effects o f  phys ical 
training on sel f-concept . These sections wi l l  be fol lowed 
by a summary . 
Cardiovascular Exercise Testing 
Exercise , a human being ' s  most common physiological 
stress ,  can cause card iac abnormal ities not present at 
rest . For thi s  reason exercise can be considered the most 
practical test o f  cardiac perfus ion and function 
( Froel icher , 1 9 8 3 ) . I f  the two bas ic principl es o f  
exercise physiology are understood , much confus ion can be 
avoided . 
Total body consumption and myocardial oxygen 
consumption are distinct in their determinants 
and in the way they are measured or estimated . 
Total body or ventilatory oxygen consumption 
( V0 2 ) is  the amount of oxygen that is extracted 
from inspired air as the body performs work . 
Accurate measures of V0 2 requires gas 
analys i s  equipment , but it can be estimated from 
the workload performed because there i s  a 
relatively sma l l  variation in the oxygen cost of 
a given work-load . Maximal V0 2 is equal to 
maximal card iac output times max imal 
arteriovenous oxygen difference (AV0 2 ) .  
AV0 2  difference · has a physiol ogical l imit that 
cannot be exceeded , hence i f a maximal e ffort is 
given , maximal V02 can be used to estimate 
maximal cardiac output non-invas ively 
( Froel icher , 198 3 , p .  �). 
Total· body oxygen consumption is best estimated by aerobic 
·workl oad performed rather than by total exercise time 
because the latter is strongly influenced by endurance and 
muscular strength . 
Accurate measurement of myocardial oxygen consumption 
necessitates the placement of catheters in a coronary 
artery and in the coronary venous sinus to measure oxygen 
content . Myocardial  oxygen consumption is best est imated 
by the product of heart rate and systol ic blood pressure 
( Froel icher , 1 9 8 3 ) . . The second princ ipl e  Froel icher ( 1 9 8 3 )  
cons iders is one of pathophys iol ogy . 
Aerob ic capacity , systol ic blood pres sure and 
heart rate response to exercise are closely 
related to l eft ventricular function , whereas the 
electrocardiographic response and angina are 
closely related to ischemia and coronary 
occlus ion . The response to dynamic muscular 
exercise consists of a complex series of 
cardiovascul ar adjustments des igned to ( a ) · see 
that active muscles rece ive a blood supply 
appropriate to their metabol ic needs, ( b )  
dis sipate the heat generated by active musc l e, 
and ( c )  ma inta in the bl ood supply to the brain 
and heart ( p . 2 ) . 
The most l ogical hypothesis to expla in the high predictable 
relat ionship between oxygen consumption and the 
cardiovascul ar and respiratory responses to exerc ise is 
noted by Froel icher ( 1 9 8 3 ) . "Most current evidence 
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suggests that- some sensor within skeletal muscle detects 
small changes in the local environment and serves to 
monitor the adequacy of. muscle profus ion" ( p . 4 ) . 
Assess ing potential for exercise testing and endurance 
events is essential . Two items required before 
participation in exercise or exercise programs as stated by 
Squires and Bove ( 1 9 8 4 ) are an extens ive h istory and a 
phys ical examination . Cardiovascular pro f i l ing determines 
the subj ect ' s  cardiovascular fitness potential rel ative to 
age and sex . 
Regarding guidel ines for exercise testing , . the 
American Col l ege of Sports Medicine (ACSM) recommended that 
initial workload should be graded and should not exceed 
three METS for high risk or poorly conditioned subjects . 
In addition , the tests should increase in workl oad 
gradual ly and not progress more than one or two METS ( ACSM , 
19 8 6 ) . 
Many modes of  exercise have been uti l i z ed for 
measuring maximum oxygen uptake . The two maj or modes of 
exercise testing are stationary cycl ing and treadmil l  
walking/running . The smal l ,  real risk of  exerc ise test ing, 
according to present data , is approximately one death ( and 
three card iac events ) per 1 0 , 0 0 0  tests in l arge , varied 
populations ( American Col l ege of Sports Medicine , 1 9 8 6 ) . 
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Regardin� the comparisons betwe.en continuous and 
discontinuous treadmi l l  and bicycle tests for Max V02 
McArdle , Katch , and Pechar ( 19 7 3 ) conducted s ix tests . The 
s ix tests evaluated were the discontinuous b icycle , 
continuous b icycle ,  discontinuous treadmi l l , continuous 
treadmil l , Mitche l l. , Sproule ,  and Chapman treadmi l l , and 
Balke treadmil l . ·The major finding from the study was that 
bicycle tests yielded Max V02 values that averaged 1 0 . 2  to 
1 1 . 2 % below the three treadmill running tests and 6 . 4% 
below the Balke Walking treadmi l l  test . McArdl e  et al . 
( 1 9 7 3 ) recommended the continuous treadmill  test for 
obtaining measures of Max V02 in large numbers o f  healthy 
subjects . 
Direct measurement of maximum oxygen consumption is 
the standard index of  cardiorespiratory f itness but is 
practical only in laboratory sett ings . Direct measurement 
of Max V0 2 i s  expens ive , time-consuming , requ ires high 
subject motivation , and is not conducive to testing large 
numbers . There are several submaximal exerc ise tests that 
permit estimates of Max V02 . The majority o f  these tests 
have been developed using young adults as subjects and have 
been subsequently adapted or extrapolated for use over a 
wide range o f  ages . The high initial exercise rates and 
and the long durat ion of  exercise , however , often prevent 
successful completion of such tests when they are used with 
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inactive or older adults ( S iconol fi , Cul l inane , Carl eton , & 
Thompson , 1 9 8 2 ) . 
currently , a multitude of submaximal protocol s  exist , 
each designed to estimate Max V02 or s imply class i fy an 
individual ' s  aerobic fitness level . These tests commonly 
employ bicycle ergo�etry , bench stepping , walkingjrunning ,  
or treadmill exercise ( Kl ine , et al . 1 9 8 7 ) . 
As early as the 19 2 0 ' s  members of  the Harvard Fat ique 
Laboratory attempted to develop a submaximal test to 
clas s i fy individual fitness levels . Their f irst attempt , 
"the stone boat test" , involved dragging a weighted sled 
3 0 0  yards , and measuring recovery heart rate ( Horvath & 
Horvath , 1 9 7 3 ) . Later attempts in their l aboratory 
produced the Harvard Step Test . The Harvard Step Test 
evaluates cardiovascular capacity by measuring heart rate 
response to aerobic exercise . In this procedure the 
subjects perform three minutes of stepping up on a bench to 
the cadence of a metronome . At the conclus ion of the test 
the subject ' s  heart rate is taken . Maximal oxygen 
consumption is predicted from these recovery heart rate 
values .  
A popular f ield test to estimate Max V02 was devel oped 
by Cooper ( 19 68 ) , us ing 1 1 5  men ( age 17 to 5 2 ) , and was 
based on the principal that the distance covered 
(walking/running ) in 12 minutes was highly correlated to 
2 1. 
maximum aerobic capacity ( r= . 9 0 ) . However ,  as Jackson and 
Coleman ( 1 9 7 6 )  cautioned , tests val id and rel iab l e  on one 
population may not be val id and rel iable on other 
· populat ions . Subsequent attempts to val idate thi s  field 
test both on more homogeneous and d i fferent popul at ions 
have yielded correlations ranging from . 13 to . 9 0 ( Kl ine et 
al . , l 9 8 7 ) . 
Bench stepping has become a popular protocol for 
testing large numbers of subjects rap idly . The original 
Harvard Step Test was val idated by DeVries and Klafs ( 1 9 6 5 )  
who reported a correlation o f  . 7 6 between recovery HR and 
Max V02 . The Harvard Step Test was l ater mod i fi ed into the 
Queen's Col l ege St�p Test by McArdle et al . ( 1 9 7 2 ) , who 
found a·correlation of . 7 5 between HR and Max V02  ( SEest= 
2 . 9  mljkgjmin)  in 40 col lege-aged women . In an attempt to 
val idate several existing bench-stepping protocol s , Johnson 
and S iegel ( 1 9 8 1 )  tested 3 4  female col l ege students and 
reported correlations ranging from . 4 2 to . 6 2 for s ix 
different step tests . 
Of the numerous predictive tests reported i n  the 
l iterature , most do not present cross -val idation results, 
many were developed on agejsex speci f ic popul ations , 
several require sophisticated laboratory equipment , and 
many provide no indication of the standard error o f  the 
estimate ( SEest ) , which is an index o f  the accuracy in 
2 2  
pre.�icti
ng an· indiv idual ' s  Max V0 2 from the f ie ld test 
data . As a result , the practical ut i l ity o f  these 
submaximal protocol s  may be questioned on the basis of 
· three main cons iderations : ( a )  accuracy and val idity of  
the prediction , (b )  ease and convenience o f  the test ing 
protocol , and ( c )  general iz ed appl ication to a broad 
population ( Kl ine et al . ,  1 9 8 7 ) . In an attempt to avo id 
most of  these l imitations , Kl ine et a l . ,  ( 1 9 8 7 ) and 
S iconol fi et a l . ,  ( 1 9 8 2 ) developed submaximal tests for 
estimating Max V02 . 
Kl ine et al . ( 1 9 8 7 ) developed a field test us ing a 
one-mile walk as the exercise test . The sample included a 
broad age range ( 3 0 to 69  years ) of mal es and females who 
were heterogeneous in Max V02 . Moreover ,  a l l  derived 
equations were cross-val idated . Max V0 2 was determined in 
343 subjects (males=16 5 , females=17 8 )  us ing a treadmil l  
protocol consist ing of walking or running a t  a sel f­
selected speed , with a 2 . 5% increase in grade very two 
minutes . The test was terminated when subjects could no 
longer continue despite verbal encouragement . Exp ired 
gases were collected and analyz ed every 3 0  seconds . Heart 
rate was determined by ECG and was recorded every 3 0  
seconds . Oxygen consumption was cons idered max imal i f two 
of the fol lowing three criteria were achieved : ( a )  
level ing o f f  of  oxygen consumption despite a n  i ncrease in 
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work , ( b )  respiratory exchange ratio ( RER ) greater than or 
equal to 1 . 1, and ( c )  HR no less than 1 5  beats below the 
age-predicted maximal HR . In addition , each subj ect 
· performed a minimum of two , one-mile walks on a measured 
track . Subj ects were instructed to walk as fast as 
possible . I f  t imes . for the first two walks were not within 
3 0  seconds o f  each other , subsequent walks were performed 
unti l  this criterion was met ( Kl ine et al . 1 9 8 7 ) . 
The 3 4 3  subj ects were assigned to either a val idat ion 
( n=17 4 ) or cross-val idation ( n=169 ) group on the bas is of  
odd-even case selection . The data from the val idation 
group were used to develop equations for estimat ing Max V0 2 
using " best subsets" multiple regress ion analys is .  The 
variables initia l ly used to select the best subset were 
age , weight , height , sex , quarter mi le HRs and total 
elapsed t ime for each one-mile walk . A t-test revealed no 
s igni ficant di f ferences between the val idation and cross­
val idation groups for any of the independent variabl es . 
The val idation group rel iabil ity data for the l ast 
quarter-mil e  HRs , and total elapsed t ime for track walks 
were r= . 9 3 ( SEest= . 7 6 bpm) for HR , and r= . 9 8 ( SEest= 
. 2 6 )  min for walk time ( Kl ine et al . ,  1 9 8 7 ) . 
The methods and procedures in the study by Kl ine et 
al . ( 1 9 8 7 ) involved several track walks ( 2  to 5 )  per 
subj ect to account for any poss ible l earning ef fect ( e . g . , 
2 4 . 
im�!oved walking mechanics ) and to establ ish a stable walk 
time . In 8 7 %  of  subjects walk times within 3 0  seconds of 
one another were real i z ed in the first two trial s ,  while 
13 % required additional walks . The researchers summari zed 
their study as fol l ows : 
S ince the performance of more than one wal k  may 
l imit the practical util ity of thi s  test in f ield 
app l ications a cross-val idation of the 
genera l i z ed equation was performed us ing HRs and 
t ime from the very first walk of each subject in 
�he cross-va l idation group . The estimated Max 
V02 based on the very first walk of 2 . 7 3 + 0 . 9 7 
1/min compared favorably. with the observed Max 
V02 2 . 6 6 + 0 . 9 4 1/min . The correlation ( r= . 9 3 )  
and SEest ( 0 . 3 2 6  1/min ) were virtual ly ident ical 
to those obtained us ing the more strict criteria . 
Thus for field use , data obtained from a singl e  
track wal k  appear sufficient to estimate Max V02 
with the general i z ed equat ion ( p . 2 58 ) . 
The b icycle ergometer has frequently been used for 
f itness assessment in field testing as wel l  as in the 
l aboratory . Field testing has typically been submaximal ,  
especial ly when older or less fit subjects have been 
tested . Astrand and Ryhming ( 19 5 4 ) demonstrated the 
val idity of est imating Max V02 by submaximal testing more 
than 3 0  years ago . The original Astrand and Ryhming ( 19 54 ) 
nomogram implemented a protocol that involved an initial 
s ix minute exerci se stage on the bicycl e  ergometer . The 
subjects were wel l-trained male and female athletes between 
2 0 - 3 0  years of  age . The workloads were 4 9 . 0  watts ( 3 0 0 
kpmjmi n )  for women and 9 8 . 1  watts·( 6 0 0  kpmjmin ) for men . 
I f  the heart rate a fter s ix minutes at thi s  exercise rate 
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wa�-
not greater than 1 2 9  beatsjmin , the subjects pedaled 
for another s ix minutes at an exercise.rate of  4 9 . 0 watts 
( 3 0 0  kpm/min )  higher . With the information about heart 
rate and workload during submaximal work , Astrand and 
Ryhming devel oped a nomogram that could cal culate a 
subject ' s  aerobic capacity (Astrand & Ryhming, 195 4 ) .  
A modi f ication of this technique was developed by 
Siconol f i  et al . ( 198 2 ) . In their study regress ion 
equations were computed for men and women aged 2 0  to 7 0  
years who were given the submaximal test as wel l  a s  a 
directly measured Max V02 test . Max V02 was predicted from 
estimates of oxygen uptake from the original Astrand and 
Ryhming ( 1954 )  nomogram and age . The regress ion equat ions 
were cross-val idated in a second study of 6 3  men and women 
who were s imi lar to the original test group . The 
correlation between measured and estimated Max V0 2 in this 
second group was . 94 .  The standard error of predicting Max 
V02 was . 2 4 8  1/min and this protocol did not underestimate 
the directly measured Max V0 2 in subjects with l ow values 
and only sl ightly overestimated the directly measured Max 
V02 for subjects with a high value ( r= . 94 ) . This study 
clearly indicated the acceptabil ity of  submaxima l testing 
to estimate Max V0 2 in field studies in adult men and women 
( Siconol f i  et al . ,  198 2 ) .  
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several studies have attempted to cross-val idate the 
Astrand-Ryhming nomogram using the age-correction factor . 
Teraslinna , I sma il ,  and MacLeod ( 19 6 6 )  and Glass ford , 
Baycroft , S edgwick , and MacNab ( 19 6 5 )  reported correlat ions 
of . 9 2 and . 8 0 ,  respectively , between measured and 
est imated Max V02 . . Lower correlations have been reported 
by various investigators including Jessup , Tol son , and 
Terry_ ( 19 7 4 ) who reported a validity coefficient of . 6 4 in 
4 0  volunteers ( 18 -2 3  years ) . 
Glass ford et al . ( 19 6 5 )  noted that direct treadmill 
tests employing greater muscle mass yield approximately 8% 
higher maximal oxygen uptake values than does the direct 
bicycle ergometer test . One of the reasons for lower 
values in Max V02 in the bicycle tests may be local muscle 
fatigue . Many subjects , in taking the Astrand direct test, 
complained that the excess pedaling caused extreme fatigue 
in the legs with only moderate stress in the upper body . 
This extreme fat igue in a l imited muscle area , perhaps , 
results in a lesser response from the card iovascular 
resp iratory system than does the more general task of 
treadmill running . Rodahl ( c ited in Gl ass ford et al . ,  
19 6 5 ) described thi s  as the inabil ity of  a subject to load 
the c irculat ion fully because of muscular insu f f iciency . 
In addition , the Astrand-Ryhming direct and indirect tests 
were developed on the bas is of studies conducted on wel l -
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trained European athletes who were , in al l l ikel
ihood , 
accustomed to this type of muscular e ffort . Thus , they may 
have been able to bring about a greater response on the 
part o f  the cardivascular-respiratory system . 
Glassford et al . ( 19 6 5 ) found that the mean of  the 
Astrand-Ryhming indirect test was not signi f icantly 
di fferent from the two direct treadmi l l  tests but di f fered 
signi�icantly from the direct bicycle ergometer test . The 
researchers ( 1 9 6 5 ) concluded that the Astrand-Ryhming 
nomogram appears to produce a good estimate of Max V02 in a 
population o f  men ( mean age 2 3 . 4  years ) unaccustomed to 
cycl ing . 
Terasl inna et al . ( 19 6 6 )  tested 3 1  normal men (mean 
age of 3 5 . 8  years ) for Max V02 us ing the Astrand and 
Ryhming nomogram corrected for age . The subjects were 
tested for actual maximal oxygen consumption and by 
predicted methods us ing protocols on a Monark b icycle 
ergometer . Terasl inna et al . found the correl ation between 
Max V02 and predicted Max V02 us ing the Astrand and Ryhming 
nomogram to be . 69 .  The correlation between Max V0 2 and 
the prediction o f  Max V02 using the Astrand and Ryhming 
nomogram corrected for age was . 9 2 .  The authors stated : 
When older subjects are tested and the correction 
factors for age are used for the cal culations 
the correlations between measured and predict�d 
values increases . The increase in the 
correlat ion coefficient was observed in this 
study to be from . 69 to . 9 2 .  The necess ity of  
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correction for age is evident, and factors 
introduced by· Astrand and Ryhming seem to be 
highly sat i s factory ( p . 5 15 ) . 
The researchers concluded that the nomogram by Astrand and 
Ryhming corrected for age is a satisfactory predictor of  
Max V02 . 
Jessup et al . . ( 19 7 4 )  compared the prediction o f  Max 
V02 with s impl e  and multiple regression model s  us ing young 
male yolunteer subjects . The authors used the Ba lke 
Walking Test to measure actual Max V0 2 . The Astrand-
Ryhming and 1 2 -Minute Run tests were used to measure 
predicted Max V02 . The researchers found a . 6 4 . val idity 
coeffic ient between actual and predicted Max V02  in 
the Astrand-Ryhming test and a . 1 3 val idity coe fficient 
between · the two variables us ing the 1 2 -Minute Run . Jes sup 
et al . ( 19 7 4 ) bel ieved the low val idity coefficient in 
regards to the Astrand-Ryhming test could have been due to 
the homogeneous nature of the young volunteer samp l e . The 
low correlation found with the 12 -minute run was thought to 
be due to the narrow age-range in their study compared to 
very wide age-ranges reported by Cooper ( 19 6 8 ) . The 
authors concluded that a multiple prediction equation us ing 
variables such as height , weight , Astrand-Ryhming test , and 
1 2 -Minute Run yielded a higher correlation coe f ficient ( r= 
. 8 14 ) than the Astrand-Ryhming nomogram ( r= . 6 4 )  in 
homogeneous volunteer subjects . 
2 9. 
The submaxlmal b icycle ergometer and one mile walk 
tests appear to have an acceptably low risk for the 
apparently healthy adult , particularly with prescreening 
using various health history questionnaires such as the 
PAR-Q . The PAR-Q is a physical readiness quest ionnaire 
developed by the Department of National Health and Wel fare , 
canada { Matarra z o  et al . ,  1 9 8 4 ) . Submaximal testing in 
apparently healthy individuals of  any age can be done 
without phys ician attendance if the testing is carried out 
by wel l -trained individuals who are experienced in 
monitoring exercise tests and in handl ing emergencies 
{ACSM , 1 9 8 6 )  . For example , a submaximal bicycle ergometer 
test was developed - for field use in a community health 
survey and has been used safely in testing l arge numbers of 
individual s  without phys ic ian supervision . More than 
30 , 0 0 0  of these tests have been administered in a works ite 
health promotion program with no mortal ity or serious 
malady (ACSM , 1 9 8 6 ) . 
Based upon the findings presented it appears 
reasonable to recommend the bicycle ergometer and one-mile 
walk test for use in f ield studies or in behavioral health 
programs involving exercise . 
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Self-Concept Theory 
There is variety of  material deal ing with sel f­
concept , its def initions , formation and behavioral display . 
Harris ( 19 7 3 ) ind icated that two bas ic assumptions appear 
to be found in a l l  current theories of sel f :  ( a )  sel f­
concept is a product of  social interaction , and ( b )  sel f-
concept has a predictable effect on behavior . Combs and 
Snygg . ( 19 5 9 ) proposed that , "what a person does and how he 
behaves are determined by the concept he has of himsel f and 
his abil ities '' ( p . 7 9 ) . They went on to say that the sel f 
" is composed of  al l the meanings which the individual has 
about his rel ations to the world around him" ( p . 7 9 ) . 
Rogers ( 19 6 1 )  contended that sel f-concept i s  devel oped as 
the ind ividual takes the attitudes of others toward himself  
and incorporates them into the sel f . LaBenne and Greene 
( 19 69 )  re ferred to a formal definition of the sel f-concept 
as the person ' s  total appra isal of hi s appearance ,  
background and origins , abil ities and resources ;  attitudes 
and feel ings which culminate as a directing force in 
behavior . 
Shavel son , Huber , and Stanton ( 1 9 7 6 )  defined the sel f­
concept as , " a  person ' s  perception of him/hersel f formed 
through his/her experience with the environment and 
s igni ficant others " ( p . 4 1 1 ) . Components o f  the sel f­
concept appear to be a combination of abil it ies , 
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actual i z ation·, attitude awareness , body image esteem , 
motives , needs perceptions , and values . Influencing 
factors appear to be character structure and tra its , 
interpersonal
.
relationships and . thei r  effects , and phys ical 
attributes and needs ( Shavel son et al . ,  1 9 7 6 ) . 
The sel f-concept i s  used to study individual s  because 
it represents the · most stable ,  important , and 
characteri st ic sel f perceptions of the individual ( Combs & 
Snygg , 1 9 59 ) . Perceptions of the sel f  vary widely in their 
importance or central ity in the personal ity .  Those 
perceptions which seem most vital or important .to the 
individual are cal l ed the sel f-concept . Ra imy , who f irst 
defined the sel f-concept in 19 4 3 , said , 
The sel f-concept is the more or less organi z ed 
perceptual object resulting from present and past 
sel f observations . . •  [ it is ] what a person 
bel ieves about himsel f .  It is a map which each 
person consults in order to understand himsel f 
especial ly during moments of crisis  or cho ice ( p . 
1 2 7 ) . 
The sel f-concept represents , for the individual , hisjher 
"genera l i z ed sel f "  which aids in perceiving and deal ing 
with the sel f .  S ince it is not usual ly possible for the 
individual to perceive the total organization of his/her 
sel f  perceptions , the genera l i z ed sel f or sel f-concept can 
be used as a convenient approximation of the personal ity of 
the individual . Al so it is an individual ' s  attempt to 
reduce his/her sel f organization to its essence so that 
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he/she may be able to perceive and manipulate it 
effectively ( Combs & Snygg , 1 9 59 ) . 
LaBenne and Greene ( 1 9 69 ) expressed that " the sel f-
. concept is bui l t  or achieved through accumulated social 
contacts and ex
.
periences with other people"  ( p . 13 ) . 
People l earn their identity , that is to say who and what 
they are , from the kinds of experiences the maturation 
process provides . What people bel ieve about themselves is 
partly a function of the ir interpretation o f  how others see 
them . S ince a person real ly has no way of  knowing 
precisely how other persons see them , one infers this from 
their behavior toward them . 
LaBenne and Greene ( 19 6 9 ) contend that a person ' s  
concept of sel f rests , in part , on what one thinks others 
think of them . 
The soc ial experiences one has form the bas is o f  
one ' s  interaction with others . It is  during the 
formative years that one begins to develop and 
pol ish a l iving style of assoc iating and rel ating 
with other people .  The sel f  looks out upon the 
surrounding scene largely in terms of its own 
enhancement or de fense ( p .  13 ) . 
It tends to extend in the direction of that which promises 
to enhance it . It withdraws from that which endangers it .  
This is largely true throughout l i fe and ent irely true in 
early stages when the sel f is be ing estab l i shed ( LaBenne & 
Greene ,  1 9 6 9 ) . 
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The development of sel f-concept i s  particularly 
affected by s igni ficant others in the l i fe of a chi ld . 
LaBenne and Greene ( 19 6 9 ) emphasized that the chi l d ' s  
family provides the earl iest information regarding the 
individual ' s  adequacy . As the chi ld is successful or 
unsuccessful in making their way in their fam i ly , as one is 
loved and cherished or rebuffed and rejected , the infant 
experiences hisjher first perceptions of adequacy or 
inadequacy . The more positive sel f-definitions one 
acquires , the greater the feel ing of adequacy and need 
satisfaction . Experiences later in l i fe may change the 
concepts developed as a product of family l iving , but never 
easi ly or quickly ( LaBenne & Greene , 1 9 6 9 ) . 
There comes a point in every person ' s  l i fe when hej she 
begins to recogniz e  the power and influence of  friends . 
LaBenne and Greene ( 19 6 9 ) co�tended that , although one ' s  
parents are sti l l  important to them, they somet imes feel 
that they have a legal and moral obl igation to l ove and 
accept them . Their friends , on the other hand , have no 
such committment . They will l ike and accept the individual 
for what they are and not out of a sense of  duty ( LaBenne & 
Greene , 1 9 69 ) . When individuals real i z e  this , the 
signi ficant others in their l ives begin to shi ft from the ir 
parents to their peers . This does not mean that one ' s  
parents cease to be signi ficant others . Instead , the 
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in��vidual s imply increases the number of  s igni ficant 
others in hisjher l i fe .  
S igni ficant others are the people who control the 
· system of rewards and pun ishments in a person ' s  l i fe .  
Combs and Snygg ( 19 5 9 ) ma intained that "the chi l d  wil l 
develop other ident i fications so as to feel that other 
people or institutions are part of the sel f "  ( p . 1 3 9 ) . 
Examples of  other s igni ficant people and institut ions are 
one ' s  spouse, country , job, church , neighborhood , 
fraternityjsorority , and friends ( Combs & Snygg , 1 9 5 9 ) . 
LaBenne and Greene ( 1 9 6 9 ) contend that an individual's 
sel f-concept is acquired from countless experiences with 
these s igni ficant institutions and persons . Combs and 
Snygg ( i9 59 ) concluded that " chi ldren wi l l  start to develop 
pos itive ident i fications in the family circl e, but i f  
family l i fe was with unfrien�ly adults these ch i ldren may 
find it hard to develop strong feel ings or ident i f icat ions 
with other people" ( p . 1 3 9 ) . 
The importance of social and cultural influences on 
sel f-concept and personal ity development should also be 
examined . Whitney and Child ( 19 5 3 ) examined the chi ld­
rearing practices of  7 7  cultures . Intens ive soc ial i z at ion 
in all  cultures was found to be concerned with the 
management o f  aggress ion, acceptance , independance, 
sexual ity ,  eat ing and toilet-training . The socia l i z ation 
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pr��ess was gradual and gentle in some cultures and harsh, 
punitive, and abrupt in others . They found a mutual 
relationship between the severity of the social i z at ion 
· practices and the cultural adjustment patterns . Where the 
socia l i z ation was harsh and punitive in chil dhood, adults 
were prone to anxiety and guilt, with tendencies to be 
suspicious of others as potentially hosti le . Abrupt and 
severe weaning l ed to an overconcern about food, the 
suppress ing of aggress ive behavior, and guilt about 
agressive impul ses ( LaBenne & Greene, 1 9 69 ) . 
In the development of sel f-concept, heavy emphas is i s 
placed on the theoretical formulations o f  soc ial 
psychologists . A m
·
ajor bel ief in Adl er ' s  ( 19 3 5 )  theory is 
the individual ' s  characteristic response or " styl e  o f  
l ife, " i n  rel ation t o  the environment . Adler asserts that 
humans construct their own pe_rsonal ity out of the raw 
material of heredity and experience . 
Heredity only endows a person with certa in · 
abi l ities . Environment only gives a person 
certain impress ions . These abil ities and 
· impress ions and the manner in which one 
experiences them--that is to say, the 
interpretations a person makes o f  these 
experiences--are the bricks which one uses in 
their attitude toward l i fe, which determines th is 
relationship to the outside world ( p . 5 )  . 
Fromm ( 19 5 5 ) states "that people real i z e  their inner 
potential it ies by the social conditions under which he/ she 
l ives" ( p .  3 6 2 ) . Thus personal ity seems to devel op in 
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accordance with the opportunities and requirements of  the 
society . In Horney ' s  ( 19 3 7 )  theory , the primary concept is 
that of bas ic anxiety which disturbs the security of  the 
child in rel ation to hisjher parents . Horney does not feel 
that confl ict is inborn , but rather that it arises out of 
social s ituations . Horney ( 19 3 7 ) contends that, "people 
adj ust to their anxieties in three main ways : ( a )  by 
moving . toward people ( compl iance or love ) , ( b )  by moving 
aga inst peop l e  ( aggress ion or power ) ,  and ( c )  by moving 
away from people ( detachment or independence ) "  ( p . 2 9 0 ) . 
Al l of these theories emphasize that the mo�t 
important motivations are acquired from the soc iocultural 
situation which is represented by the people with whom the 
individual has s igni f icant interpersonal rel at ions . 
Interpersonal theory , then, holds that sel f-concept is 
built or achieved through acc�mulated social experiences 
and contacts ( LaBenne & Greene, 1 9 69 ) . 
To say that sel f-concept is the prime factor 
controll ing a l l  human behavior is not overstating the case . 
Throughout the l iterature , sel f-concept is viewed as a l ink 
between observabl e  behavior and the underlying processes of 
the individual .  It is felt to be a direct ing force in all  
behavior ( Snodgrass, 1 9 7 7 ) . The sel f-concept, once 
estab l i shed , begins to mediate subsequent experience . 
Combs et al . ( 19 7 8 )  contend that : 
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The sel f-concept becomes kind of a gyrocompass 
providing stabil ity and direction for the 
interaction of sel f  with the world . It provides 
a screen through which everything else is seen , 
heard, evaluated and understood . The sel f­
concept exerts its influence on every aspect of 
human endeavor . When we know how people see 
themselves , much of their behavior becomes c l ear 
to us, and we can often predict with accuracy 
what they are l ikely to do next ( p . 2 0 ) . 
Shaffer and Shoben ( 19 5 6 )  support a s imilar propos it ion : 
Because the sel f-concept shapes new experi ences 
to .conform to its al ready establ ished pattern, 
much behavior can be understood as a person ' s  
attempt to maintain the cons istency o f  his sel f­
concept , a kind of homeostasis at a higher l evel 
( p . 9 4 ) . 
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Snygg and Combs ( 19 4 9 )  defended the extreme view that all 
behavior without exception is completely determined by and 
pertinent to the phenomenal field of the behaving organism . 
That is , the way people behave is the result of  how they 
perceive the s ituation at the time of their action . I t  is 
not the event itse l f  which el ic its the speci fic response, 
but rather the individual ' s  subjective evaluation o f  the 
event . 
As the sel f-concept develops it brings with it a 
unique perspective of  viewing one ' s  relationship to one ' s  
world . What people perceive and how they interpret what 
they perceive is conditioned by their concept of sel f .  
LaBenne and Greene mainta ined that , "a  person with a weak 
sel f-concept and who is unsure of himsel f is more l ikely to 
have a narrowed perceptual field" (p . 19 ) . This  is 
precis�ly the oppos ite that one needs for pos it ive hea lth 
behaviors . Instead of broadening hisjher fund o f  knowledge 
and ski l l s , such a person must continual ly defend hisjher 
already existing perceptual organizations . Ind ividual s  
with a positive sel f-concept , however , are free t o  devote 
their energies to the expl oration and discoveries of the 
personal meanings of events . 
The pos itive sel f has a backlog of actual experiences 
of acceptance and success . People with pos itive sel f­
concepts approach people expecting to be l iked and they 
engage in activity expecting to succeed . They feel loved 
and abl e  as a result of real encounters . Merely be ing told 
that one is l oved is not enough . Strong sel f-concepts are 
the result of actual pos itive experiences ( LaBenne & 
Greene , 1 9 6 9 ) . The dynamics of a pos itive expectation tend 
to produce the appropriate behavior to bring about the 
expectation . 
The sel f  is cons idered to cons ist of three aspects : 
( a )  actual sel f-concept (what one bel ieves one is )  , ( b )  
ideal sel f-concept (what one bel ieves one ought to be ) , and 
( c )  what one bel ieves other people bel ieve one to be . 
Change only occurs when the individual perce ives a need to 
alter behavior ( Snodgrass , 1 9 7 7 ) . The changing o f  sel f­
concept and behavior modi fication are related cl osely and 
may sometimes be the same thing (Avila et al . ,  1 9 7 7 ) . The 
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sel f-concept not · only influences behavior but is ,  itsel f ,  
altered by behavior and unsatis fied needs . The need for 
sel f-enhancement general ly keeps the individual 
continuously searching h isjher world for new ways o f  
achieving greater sel f-actual ization . This can have the 
effect of opening the individual to experiences and can 
move him/her closer to the ideal sel f-concept . Combs and 
Snygg ( 195 9 )  emphasi zed that "a static sel f-concept 
existing in a moving world would soon be out of touch with 
the world around it .  An adequate sel f must be stab l e  but 
not rig id ,  it must be changing but not fluctuating" ( p .  
15 6 )  . 
Most important changes in the sel f-concept probably 
occur only as a consequence of  many experiences repeated 
over long periods of time . Looking backward down the years 
of our growth , dramatic events provide "hooks " on which we 
can hang accumulated meanings ( Combs et al . 197 8 ) .  The 
sel f-concept conf irms and supports al ready exist ing bel iefs 
about sel f and so tends to ma intain its own existence . 
Persons with posit ive sel f-concepts are quite l ikely to 
behave with confidence caus ing others to react in a 
corroborative fashion . Combs et al . ( 19 7 8 ) ma intained that 
"the circular e ffect of the sel f-concept creates a kind of  
sp iral in which the rich get richer , and the poor get 
poorer" ( p . 2 2 ) . This sel f corroborating characteristic 
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gives the sel f-concept a high degree of stabi l ity and makes 
it d i f f icult to change once it has become firmly 
establ ished ( Combs et al . ,  1 9 7 8 ) . Al so, the greater the 
importance of a particular concept of sel f in the economy 
of the individual , the more unl ikely it is that any given 
experience wil l  produce a major change ( Combs & Snygg , 
1 9 5 9 ) . 
Presumably , phys ical aspects of the actual sel f-
concept are among the first to be learned , as opportunities 
to observe one ' s  body parts and the ir functions are always 
available and the child can carry out all  kinds of. 
explorations continually , whether or not other persons are 
present . Exercise of the muscles and use o f  sense organs 
and the brain are said to be essent ial and pos itively 
reinforcing . It is thus understandable how format ion of an 
accurate concept of  one ' s  body �ould probably minimi z e  the 
occurrance of negative re inforcements ( Borgatta & Lambert , 
1 9 6 8 ) . Borgatta and Lambert ( 19 6 8 ) noted , 
A concept o f  one ' s  phys ical and social 
competencies is also learned , presumably through 
sensory exploration and manipulation . I t  seems 
l ikely that developing an accurate knowledge of  
the kind of react ions one can el icit in the 
phys ical environment and in others increases the 
chances of attaining many kinds of primary and 
secondary pos itive reinforcements and avo iding 
many kinds of primary and secondary negat ive 
reinforcements . On the other hand i f one is ,  in 
fact , incompetent in some respect , accurate 
recognition of this may be negatively 
reinforcing , because one anticipates fai lure in 
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the proces s . of trying to manipulate people and 
t;hings ( p . 7 4 5 ) . 
Body cathexis is bel ieved to be an attribute related 
to sel f-concept . Essential ly body cathexis theory states 
that when an individual ' s  body corresponds with the ideal, 
pos itive feel ings result . This theory relates to the 
bel ief that the individual ' s  status and security are h ighly 
conditioned by their perce ived and demonstrated 
attractiveness to the oppos ite sex irrespect ive of skil l s, 
interests and values . Therefore i f  one does not feel or 
appear "beaut i ful , " one wi ll feel a loss of sel f worth , and 
a sense of insecurity ( Secord & Jourard, 19 5 5 ) . 
One of the problems that arises from the widespread 
interest in sel f-concept research is the measurement of the 
construct itsel f .  LaBenne and Greene ( 1 9 6 9 }  stated that 
"only when a measuring instrument has been tried and tested 
to the satis fact ion of pro fess ional s in the field can it be 
used with any degree of confidence" (p . 1 1 1 )  . LaBenne and 
Greene ( 19 6 9 ) showed that many of the problems of  measuring 
the sel f-concept are brought about by fa ilure of  
researchers to adequately define this construct . Because 
of the l imitations of the research sett ing and the narrow 
interpretation of  sel f-concept needed for the conduct o f  
the experiment , the researcher cannot logica l ly rel ate h is 
or her research find ings to the real world . Examinations 
of the various defin itions of sel f-concept reveal that 
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there ._
is l imited - agreement among those us ing the term , and 
the de finitions given are usually vague and abstract . 
Furthermore , many people who use this term negl ect to 
relate it to a total theory and avoid defining it in 
relation to other variables . 
There are understandable reasons for the di f ficult ies 
in measuring the sel f-concept . In the first inst�nce 
attempts at research in this area have been too global , 
that i s to say they measure too many variables . 
Unfortunately , this broad approach makes it di f ficult to 
assess each factor independently . LaBenne and Greene 
( 19 6 9 )  expressed that another reason for some of the 
confus ion is that , 
More often than not , the researcher has devel oped 
hisjher own instruments to test hisjher theories . 
Not only are these instruments infrequently 
checked for val id ity and rel iabilty but they are 
often poorly described and almost imposs ible to 
locate . The l ack of an adequate description and 
the di ff iculty in locat ing the instruments mean 
that other researchers are denied access to them 
or the opportunity for repl ication . Therefore , 
one finds that many of the instruments reported 
in studies on sel f-concept have been used but 
once and then disregarded by other researchers 
( p . 11 0 ) . 
One must point out that many people who use sel f-
concept measurements for research or practical reasons 
apparently assume that the various sel f-concept measures 
are interchangeabl e , that is ,  any sel f-concept measure wil l  
produce the same results a s  any other measure . Thi s is 
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perhaps one of  the . greatest errors made - today . Although 
the various sel f-concept measures may , in fact , be 
equivalent the researcher is obl igated to provide 
this evidence ( LaBenne & Greene , 1 9 69 ) . 
In summari z ing ,  it appears that the concept one has of 
one ' s  sel f is dependent on many factors . Primari ly these 
are the influence o f  outs ide stimul i and the eva luative 
weighting that an individual gives such stimul i . In order 
to deal with various kinds of stimul i , an individual 
estab l i shes d i f fering concepts of sel f through which the 
most compl ete portrayal of sel f is achieved . 
Sel f-Concept and Academic Achievement 
There appears to be a cons istently high rel at ionship 
between the concept people have for themselves and the ir 
achievement ( Alderman , 19 7 4 ) . The major premise underly ing 
this statement i s  the manner in which people perceive 
themselves as a product of how others view them , thus these 
percept ions attach major s igni ficance to personal awareness 
as a determinant in human behavior . A chil d ' s  concept ion 
of their abil ities may severely l imit their achievements ,  
even though their abil ities may , in fact , be superior to 
the ir image of themselves . Intell igence tests may a l so 
restrict capabil ities of people and decrease the l ikel ihood 
of change in this concept of sel f .  Avila et al . ( 19 7 7 ) 
contended that " school s  can actually produce a chi ld ' s  
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intel l igence l evel, by bel ieving in an unchang ing character 
of a child ' s  capacities " ( p .  2 17 ) . 
Evidence suggests that the sel f-concept may be a 
better predictor of  a child ' s  success in school than t ime­
honored IQ scores ( Combs et al . ,  197 8 ) . Brookover and 
Thomas ( 1 9 6 4 ) tested 1 1 0  overachieving and underachiev ing 
seventh grade students in regards to sel f-concept . Their 
study showed a s igni ficant and pos itive correl ation between 
sel f-concept and performance in the academic rol e . The 
correlation coefficient was . 69 for males and . 7 2 for 
females even when measured IQ was controlled . S e l f­
concept was al so found to be s igni ficantly and pos it ively 
correlated with the perceived evaluations that s igni ficant 
others held of  the student . 
Shaw and Alves ( 1 9 6 3 ) conducted a study which 
attempted to show that bright u�derachieving mal e  high 
school students had more negative sel f-concepts than 
students who were equal ly bright but achieving . The 
subj ects were 7 8  eleventh and twel fth grade students from a 
high school of  1 6 0 0  who had attained an IQ of  1 1 0  or more 
on the Cal i fornia Test of Mental Maturity . A student was 
classi fied as an achiever if hisjher grade point average in 
all  previous high school work was 3 . 0  or above . A student 
was cons idered an underachiever i f  his/her grade point 
average was 2 . 5  or below .  The study was done to confirm an 
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earl ier study and it showed a strong , direct assoc iation 
between negat ive sel f-attitudes and academic achievement 
when abi l ity l evels were equal . 
Combs ( 19 6 4 ) did a s imilar study with underachieving 
high school boys . Achiever and underachiever groups , each 
cons isting of 2 5  high school junior boys with an IQ of 1 1 5  
o r  better , were selected a s  subjects . Combs ( 19 64 ) 
concluded that : 
Underachievers showed significant and cons istent 
d i fferences from achievers in that they : ( a )  saw 
themselves as less adequate , ( b )  saw themselves 
as less acceptable to others , ( c )  saw the ir peers 
as less acceptabl e, ( d )  saw adults as l ess 
acceptable , ( e )  showed an inefficient and less 
effect ive approach to problems , and ( f ) showed 
l ess freedom and . adequacy of emotional 
express ions (p . 4 7 ) . 
The Effect of Physica1 Training on Se1f-Concept 
There have been numerous studies in the 
fitness/physical education fields exploring the e f fect of 
tra ining regimens and other act ivities on a person ' s  sel f-
concept . Hi lyer and Mitchel l  ( 1 9 7 9 ) showed s igni ficant 
gains in sel f-concept of col lege students fol lowing a 1 0  
week program o f  counsel ing and fitness train ing . One 
hundred and twenty subjects ( 7 7 males and 4 3  fema l es ) were 
randomly ass igned to one of three groups : ( a )  control , (b) 
running only , and ( c )  running with counsel ing . A pretest 
and posttest were administered for cardiorespiratory 
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fitne�s and sel f�concept . The experimental groups 
completed Cooper ' s  12  minute run to determine the ir 
cardioresp iratory f itness . Al l subjects were pretested 
with the TSCS to determine sel f-concept . The average Total 
Pos it ive score for the entire group on the pretest was 
3 4 5 . 3 6 .  Al l subjects were taught six bas ic stretches and 
were placed in a systematic progressive running program . 
The experimental group all received the same exerc i se 
prescriptions . The counsel ing group also received one hour 
of counsel ing each week . Means of gain scores revealed the 
greatest change in sel f-concept occurred among th� students 
in the low sel f-concept group . Only minimal changes 
occurred among high sel f-concept students . Both high and 
low sel f-concept students evidenced substantial improvement 
in fitness scores . 
Mean total sel f-concept scores for all  students 
increased to some degree . The most notable changes 
occurred among sel f-concept students in both running 
groups . A f inding that surprised the authors was the minor 
change in the Phys ical Sel f subscore , even among the low 
sel f-concept students in the counsel ing group . The authors 
expected change to most l ikely occur in the phys ical sel f­
concept of a student when engaged in treatment spec i f ical ly 
des igned to change phys ical fitness level s .  I nterestingly, 
a l l  subscale scores increased more than the Phys i cal Sel f-
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Concept subsca l e·. The authors concluded that the 
combination of a running program with facil itat ive 
counsel ing can be an effective technique to help persons 
with low sel f-concepts ga in a more pos itive view of 
themselves ( Hi lyer & Mitchel l, 19 7 9 ) . 
Ismail and Trachtman ( 19 7 3 ) investigated extens ive 
physiological and personal ity changes that occurred in 
middle-aged men over a four month period . The subjects 
completed Cattel l ' s  16 Personal ity Factor Questionna ire and 
then participated in a progress ive phys ical f itness program 
three times a week . The subjects ' program included a 1 0  
minute warmup, group cal isthenics, two to five mi les o f  
supervised running, and concluded with 3 0  minutes o f  
basketbal l, squash, swimming, or vol leyball . 
The authors establ ished a phys ical fitness criteria 
that included the variables exe�c ise heart rate, percent of 
lean body mass, maximal oxygen intake corrected by l ean 
body mass, submaximal volume of ventilation corrected by 
body weight, and rest ing diastol ic blood pressure . The 
subjects were separated into a high fitness group ( n= 1 4 ) 
and a low f itness group ( n=14 ) . Isma il and Trachtmann 
( 19 7 3 ) expected the two groups to have s imi l ar 
psychol ogical experiences in the program but expected the 
subj ects in the unfit grup to show greater improvements in 
phys ical condit ion . The authors bel ieved i f the 
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perso�al ities of ' the unfit group became more l ike members 
of the fit group during the program , much of the change 
could be attributed to the exercise itsel f .  The subjects 
improved in a l l  of the physical fitness criteria .  The high 
fitness group ' s  posttest personal ity scores remained 
similar to pretest scores , whereas the low f itness group's 
personal ity posttest scores increased markedly on most of 
the items . 
Two poss ibil ities were proposed to explain the changes 
in physiological funct ion and personal ity : 
1 .  A phys iological -cause theory interprets al l 
the changes as relatively direct effects of  
physiological and biochemical changes due to 
exercise such as increased c irculation to the 
brain ,  thus increas ing glucose essential to the 
brain ' s  nutrition . 
2 .  A general psychological theory holds that the 
personal ity changes result from the fact that· an 
individual confronts a psychological ly di fficult 
cha l lenge and overcomes it . 
The investigators summari z ed their study with these 
remarks : 
I f  something as tangible , direct , and access ible 
as a phys ical exercise program can cause such 
distinct and rapid changes in personal ities of  
middle-aged men , there probably are other 
experiences that can change supposedly 
crystal l i z ed personal ities . The adult 
49 
personal ity may be much more plastic than we 
�bought ( I sma i l  & Trachtmann , 197 3·, p .  8 2 ) . 
Buccol a and Stone ( 19 7 5 )  embarked on a study that 
determined the e ffects of j ogging and cycl ing on 
phys iological and personal ity variables in elderly men . 
Thirty-six men between the ages of 60-79  participated 
voluntari ly in a 14 week program of walk-j ogging ( n= 1 6 )  or 
cycl ing ( n=2 0 ) .  The two groups trained 2 5- 5 0  min/day , 3 
daysjweek . The subjects were pre and posttested on the 
Cattel l  1 6  PF and various phys iological tests including the 
Astrand bike test . Estimation of Max V02 from heart rate 
and workload was obta ined from the Astrand and Ryhming 
nomogram ( 1 9 5 4 ) , corrected for age . 
The subjects were placed into one of two workload 
categories for each program according to results from the 
b icycle ergometer test . The cycl ing and walking programs 
were modi fied so as to produce �ssentially the same energy 
expenditure . The init ial workload was approximatel y  6-7  
METS which then progressed to approximately 8 - 9  METS . The 
cycl ists and joggers both decreased in weight ( p  � . 0 1 )  and 
increased in estimated Max V02 (p � . 0 5 ) . There were few 
changes in the personal ity factors . The cycl ists did not 
show any s igni ficant changes and the wa lk-jog group became 
less surgent and more sel f-sufficient ( Buccol a  & Stone , 
19 7 5 ) . Phys iological ly , the cycl ists improved 1 3 . 7 % and 
the walk-joggers 12 . 7 % in estimated Max V02 . 
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Pol lock and· Linnerud ( 19 7 1 )  have pointed out some of 
the problems involved with specificity of tra ining and 
subsequent test ing on bicycles and treadmil l s . They 
reported that the Astrand-Ryhming nomogram underestimates 
actual Max V02 in older , and originally untra ined subjects , 
particul arly on posttests . The s imilar rate o f  tra ining 
atta ined by the cycl ists and walk-joggers at the conclus ion 
of the 1 4  week tra ining program suggests that elderly 
individual s  can attain beneficial training e f fects without 
subjecting aged joints to the stresses and strains of  
walking and/or jogging . Buccola and Stone ( 19 7 5 ) . noted a 
growing awareness in the relationship between f itness 
levels and personal ity and the e ffects of conditioning 
programs on personal ity factors . The authors emphas i z ed ,  
however ,  that the subjects in the investigation made few 
personal ity changes during the �xercise programs . 
Col l ingwood ( 19 7 2 ) emphas i z ed the view that increments 
of functioning in one l i fe sphere can have a positive 
effect on functioning in other areas . Col l ingwood ' s  ( 1 9 7 2 ) 
study was des igned to determine i f  phys ical tra ining would 
demonstrate greater pos itive changes , not only in phys ical 
fitness , but in body attitude , sel f-concept , and phys ical , 
intel lectual and emot ional interpersonal behav iors than 
those not rece iving such training . 
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�wenty-five matched pairs of male · rehab il itation 
clients ( n=5 0 )  between the ages of 18 and 2 6  were selected 
from a large rehabi l itation facil ity .  From each pair of  
subjects one cl ient was randomly sel ected for the phys ical 
training program . The control group received the standard 
rehabi l itation facil ity services . The experimental group 
also received the same services plus the phys ical train ing 
program . The experimental group spent 1 hour , 5 daysjweek , 
for 4 weeks for a total of 2 0  hours doing phys ical training 
in a gymnasium . The activities included endurance and 
cardiovascular work ( jogging and sprints ) , strength 
exercise ( cal i sthenics ) and agil ity dril l s . The workout 
program was structured in a progress ive fashion over time . 
Various phys iological tests were admin istered to the 
experimental subjects . Pre and posttests were performed to 
examine mean d i fferences and demonstrated a s igni ficant 
decrease in resting pulse rate (p  � . 0 0 1 ) , a s igni f icant 
increase in pushups (p � . 0 1 )  and situps (p < . 0 0 1) and a 
s igni f icant increase of performance on the Kraus-Weber 
series . The experimental group also demonstrated the 
greater pos itive change in regards to a shortened form o f  
the Body Att itude Scale . The Bil l s  Index of Adjustment and 
Values ( IAV ) was used to measure sel f-concept and the 
experimental group aga in demonstrated the greater pos itive 
changes . The data were s igni ficant at the . 0 5 level 
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( Co l l �ngwood , 1 9 7 2 ) . The data on phys ical fitnes s , body 
attitude and sel f-concept supported the content ion that a 
healthy attitude progresses through the phys ical sphere . 
Col l ingwood ( 19 7 2 ) concluded : "The notion o f  sound mind , 
sound body can offer many impl icat ions for the 
rehab i l itation and devel opment of more integrated and 
healthy behavior" ( p . 58 5 ) . 
An effort to invest igate some of the e ffects o f  change 
in phys iolgical function upon sel f-concept was undertaken 
by Trujil l o  ( 1 9 8 3 ) . The study was constructed to determine 
the effect of weight training and running exerc ise 
intervention programs on the sel f-esteem of col l ege women . 
Weight training and running were the exerc ises chosen 
because of their popularity and because of the potential  
phys iological gains which could be made in aerobic capacity 
and bodily strength . The TSCS was the instrument selected 
to measure sel f-concept at the beginning and end of the 
study . The subjects were divided into two groups , · one 
group compris ing the running group , the other being a 
weight training group . The 1 6  week study showed 
signi ficant change in the level of sel f-esteem . The amount 
of actual change was s igni ficantly higher for the weight 
training group only . When looking at both exercise 
variables , 3 5% of  the running group felt both phys ica l ly 
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and psycholog ical ly better whereas 8 3 %  of the weight 
training group felt that way . 
A study by Tucker ( 19 8 2 ) was undertaken hoping to 
reveal other types of exercise that hold the potential for 
generating greater improvement in sel f-concept than aerobic 
activity . One hundred and five male subj ects were selected 
as subjects . The control group ( n=4 5 )  did not part icipate 
in the weight training program . 
The experimental group ( n=6 0 )  trained with weights 
twice each week for 5 0  minutes per sess ion for 1 6  weeks on 
a total -body weight tra ining program . Progress ive 
res istance was encouraged and the subjects used both free 
we ights and Universal machines . Al l 10 5 subjects were pre 
and posttested us ing the TSCS . No signi ficant mean 
di fferences existed between the groups on global sel f­
concept or on any o f  the eight .�ubscales on the pretest 
indicating matched groups . At the conclus ion o f  the study, 
those who part icipated in the we ight tra ining program 
showed s igni f icantly higher scores than did the controls in 
Total Pos itive , Ident ity, Behavior , Phys ical S el f ,  and 
Personal Sel f . The experimental group showed s igni f icant 
gains ( p  < . 05 )  from pre to posttest on eight o f  the nine 
sel f-concept dimens ions surveyed ( Tucker, 1 9 8 2 ) . C lose 
inspection of  the ind ividual subscales of the sel f-concept 
inventory indicated that signif icant di f ferences were found 
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in most of  the sel f-concept dimensions - which measured the 
sel f  as viewed by the sel f ( Tucker , 1 9 8 2 ) . These included 
overal l  sel f-esteem , physical sel f ,  and the personal sel f . 
The subscal es that assessed the sel f as perceived in 
relation to others , Fami ly Sel f and Social S el f ,  were not 
signi ficantly influenced by the weight tra ining program 
when compared to the control s .  Regular weight tra ining 
tends to signi ficantly bol ster feel ings of personal pride , 
confidence , and sel f-worth , but it does not tend to place 
the sel f at an e l evated status in relation to fami ly and 
friends . The consol idated findings suggest that the 
pos itive effects of we ight tra ining focus primari ly on the 
personal components of sel f-concept , with the greatest 
impact occurring in the most logical dimens ion , the 
Phys ical Sel f or body image ( Tucker , 1 9 8 2 ) . 
Another study by Tucker ( 1_9 8 3 ) revealed a pos it ive 
relationship between regular we ight training and the 
improvement of sel f-concept in col lege mal es . One hundred 
and thirteen subjects trained with weights twice each week 
for 1 6  weeks . A pretest and posttest were administered for 
weight tra ining and sel f-concept . The Tennessee S e l f  
Concept Scale was the instrument o f  choice . A total 
strength increase of 1 6 . 4 % was accompl ished by the subjects 
and this was accompanied by a signi ficant increase in 
regards to overal l  sel f-concept ( p  � . 0 5 ) . 
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Brown and Harrison ( 19 8 6 )  conducted a s imilar study in 
young and mature women . Forty-three subj ects parti cipated 
in a 12 week program of progress ive weight tra ining wh ile 
42 control subj ects mainta ined their sedentary l i festyles . 
The subj ects completed the TSCS prior to strength 
assessments during the first week of the study . The 
subj ects were divided by age and randomly assigned to 
treatment or control groups . Ga ins for the experimental 
groups from 1 3  to 3 1% compared to o to 8% for the control 
groups . The experimental groups showed sign i f icant ( p  < 
. 0 1 )  improvements in Phys ical Sel f ,  Sel f-Satis facti on, and 
Total Pos itive sel f-concept scores compared to the control 
group in which there were no significant changes . The 
magnitude of the sel f-concept change was the same for the 
young women and the mature women indicating that thi s  
strength program had s imilar ef.fects o n  sel f-esteem 
regardless of age ( Brown & Harrison , 1 9 8 6 ) . 
Christian ( 19 7 0 )  undertook a study to determine the 
relationship between l evel s of phys ical fitness and sel f­
concept of a selected group of male col lege students .  A 
sample of 1 8 9  subjects was administered the TS CS to 
determine sel f-concept . The subjects then had thei r  
phys ical fitness evaluated us ing four phys ical e f f iciency 
tests . 
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Fol lowing the int itial evaluations the subjects were 
divided into three groups : 
1 .  Group A served as a control group and received 
no exerci se treatments . 
2 .  Group B was an experimental group that took 
part in phys ical fitness training for s ix weeks 
and was informed of improvement in fitness 
periodica l ly . 
3 .  Group C was also an experimental group and 
received the same physical fitness training as 
Group B for s ix weeks but received no feedback on 
improvements in f itness levels .  
The subjects were posttested us ing the same procedures 
as in the beginning of the study . The author concluded 
that : 
1 .  There was no s igni ficant relationship between 
phys ical fitness and sel f-concept . 
2 .  Improving certa in areas of phys ical f itness 
did not result in a changed sel f-concept 
Christian , 1 9 7 0 )  . 
Wil l iams ( 1 9 7 2 ) conducted an invest igation regarding 
sel f-concept change in caucasian and black col lege 
students . One group emphas i z ed phys ical fitness and 
development of phys ique , and the other group focused on 
acquiring certain sports ski l l s . One hundred and thirty 
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eight ._
male col l ege students, who were enrol l ed in freshman 
physical educat ion at Lincoln Univers ity, and the Lincoln 
Laboratory School acted as experimental group subjects . A 
control group of 2 1  freshmen attending Lincoln Univers ity 
but not enro l l ed in freshman physical education class acted 
as the control group . The subjects were given the TSCS and 
The American Assoc iation of Health , Phys ical Educat ion , and 
Recreat ion Youth Fitness Test (AAHPER Youth Fitnes s  Test ) . 
With the except ion of  the control group , the two groups 
participated for a ful l  semester of col lege and were then 
posttested in the same fashion at the close of the 
semester . It was concluded that there was no 
s igni ficant di fference between the groups in sel f-concept 
change . 
Summary 
This chapter examined the related l iterature under 
four categories , ( a ) cardiovascular exercise test ing , ( b )  
sel f-concept theory, ( c )  sel f-concept and academic 
achievement , and ( d )  the effect of phys ical tra ining on 
sel f-concept . Exerc ise is the most practical test of 
cardiac profus ion and function . The l iterature indicates 
that Max V02 is rel iable in the determination of oxygen 
consumption . Direct measurement of Max V0 2 with the aid of 
gas analys is equipment provides the most accurate values 
for this variabl e . However , high initial exerc ise rates 
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and the long duration of exercise us ing direct measurement 
of Max V02 often prevents older adults from succes s ful 
completion of such tests . A multitude of submaximal 
protocol s exist that provide estimates of Max V0 2 . The 
majority of the l iterature reviewed indicated that these 
submaximal tests were . developed us ing young adult subjects . 
In order to ensure accuracy and val idity several 
researchers devel oped submaximal tests which a l l owed 
participation for a broad population of subjects . These 
studies seems to show that Max V0 2 can be est imated 
suffic iently for broad adult populations . 
Regarding sel f-concept theory the majority o f  reviewed 
l iterature indicates that the sel f-concept is dependant on 
many factors . Most of  the factors are influenced by 
outside stimul i and the evaluative weighting that an 
individual gives such stimul i . Most of the l iterature 
emphasi zes that the sel f-concept is a construct that takes 
many years to form . It is also clear that the sel f­
concept fluctuates somewhat during a person ' s  l i fetime but 
that it can take years to change the construct 
dramatical ly . Additiona l ly , the studies reviewed varied 
greatly with respect to the instrument used to assess sel f­
concept . Many of the instruments used were devel oped and 
used in a one-shot fashion with l ittle regard for val idity 
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and r
.
�l iab i l ity �  The Tennessee Sel f Concept Scale i s  a 
dependabl e  instrument which has been widely used in 
research and which exhib its acceptable val idity and 
rel iab i l ity .  
Numerous studies were reviewed which attempted to show 
the ef fect of phys ical training on the sel f-concept . 
Although the research varies dramat ically with respect to 
methodology , particularly the method of assessing sel f­
concept , it appears that the majority of the studies showed 
improvement in the different components of the sel f-concept 
( Hi lyer & Mitchel l ,  197 9,  I sma il & Trachtmann , 197 3 , 
Col l ingwood , 197 2 , Trujil lo , 198 3 , Tucker , 198 2 , 198 3 , and 
Brown & Harri son , 198 6 )  . However several investigators 
( Buccola & Stone , 197 5 ; Christian , 197 0 ; and Wi l l iams , 
197 2 ) indicated no change in sel f-concept as a result o f  
exercise programs . It was interesting to see i f  
partic ipation i n  a wel lness program produces s ign i ficant 
changes in cardiovascular function and sel f-concept . 
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CHAPTER III 
METHODS AND PROCEDURES 
The purpose of  this study was to investigate the 
effect of part ic ipating in a wellness program on 
cardiovascular function and sel f-concept . This chapter 
contains a description of the fol lowing : ( a )  subjects, ( b )  
facil ities, ( c )  equipment, ( d )  pre-experimental procedures, 
( e )  selecting a protocol for the submaxima l b icycl e  test, 
( f ) select ing a sel f-concept instrument, ( g )  Tennessee Sel f 
Concept Scale and bicycle ergometer pretest procedures, ( h )  
Rockport Fitness Walking pretest procedures, ( i ) wel lness 
program participation, (j )  posttest procedures, and ( k )  
analys is of data . 
Subjects 
The subjects that volunteered to participate in this 
study were 4 9  men and women ranging in age from 3 5 - 5 5 . The 
experimental group cons isted of 2 4  individual s  who enro l l ed 
in the Brookings Wel l ness Program June 1 ,  1 9 8 7  until 
February 19 , 1 9 8 8 . Twenty- five aged-matched control 
subjects were secured by having the exercise group 
participants suggest a friend or co-worker who was s imi lar 
in age and l i festyle . The controls were encouraged to 
continue their present l ifestyle .  
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Facil ities 
Al l testing was conducted in the Brookings Wel lness 
Program fac il ities , located in the Stanley J .  Marshal l  HPER 
Center , room 1 19 , or at the HPER indoor track faci l ity . 
Equipment 
The fol lowing equipment/apparatus was ut il i z ed in 
conducting this investigat ion : 
Bicycle Ergometer. A Monark bicycle ergometer , model 8 68 , 
was used for the performance of the multi-stage phys ical 
work capacity test recommended by the American Col l ege of 
Sports Medicine . 
Pulse Meter. A Schwinn pul se meter , model SPM # 2 5 0 , was 
used to measure the heart rate and work-stage t ime 
throughout the submaximal bike test . The pul se meter was 
also used to measure resting and final heart rate during 
the Rockport Fitness Walking test . 
Metronome. A Franz el ectric metronome , model LM-5 , was 
used to keep the subjects ' pedal ing at a frequency o f  5 0  
revolutions per minute during the submaximal b icycl e  test . 
Weight Scale. A Meca scale , model # 6 8 97 0 ,  was used to 
weigh the subjects before the bicycle ergometer and 
Rockport Fitness Walking tests . 
Height Scale. A Medart he ight scale ,  model # 2 2 4 4 , was used 
to measure the height of the control group subjects prior 
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to t��ting . The heights for the experimenta l  group were 
previously taken at the Brookings Cl inic prior to entering 
the wel lness program . 
stopwatch. A T imex quartz watch , model Triathlon , was used 
to measure total time during the Rockport F itness Wal king 
test . 
Pre-Experimental Procedures 
Briefing Session 
Prior to data col lection the investigator contacted 
the prospective exercise group subj ects a fter their General . 
Fitness Assessment testing . The General Fitness Assessment 
test was implemented after the exercise group j oined the 
Brookings Wel lness Program . The investigator provided a 
brie f  description and purpose of the experiment and , i f the 
individual consented to be part of the study , times were 
arranged to meet for pretest procedures . The prospect ive 
control group subj ects were contacted by telephone a fter 
they were suggested as possible subj ects by the exercise 
group . The investigator provided a brief description and 
purpose of the experiment . I f  these subj ects were wi l l ing, 
times were arranged to individually meet for a 
fami l iari zation sess ion . 
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Informed Consent and Health History 
Al l subj ects s igned an informed consent form prior to 
participat ion that included an explanation of the study , 
possible ri sks , discomforts , and bene fits to be expected 
( Appendix A ) . The subjects were informed o f  the ir freedom 
to withdraw from the study at any time . The subj ects also 
completed a Health History Questionna ire to determ ine i f  
any phys ical or psychological conditions exi sted which 
might hinder their performance or participation in the 
study (Appendix B ) . The exercise group subj ects completed 
their informed consent and health history prior to pretest 
procedures . The control group subjects completed the 
informed consent and health history prior to the 
famil iari z ation sess ion . 
Famil iarization Session 
A fami l iari z ation sess ion was administered to each 
subj ect on the Monark b icycle ergometer . The exercise 
group was required to do a nine-minute submaximal test as 
part of the ir General Fitness Assessment testing . The test 
was s imilar to the required submaximal test and provided an 
adequate famil iari zation for this group . 
The control subjects reported to the Brookings 
Wel lness Program facil ities to perform the fami l iari z at ion 
session . The control group completed their informed 
consent and health history prior to any other testing . The 
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inves�igator reviewed the submaximal bicycle ergometer test 
with these subj ects (Appendix C ) . A famil iari z at ion was 
necessary to accustom the subj ects to the metronome rhythm 
and because many people are not accustomed to the type of 
muscular ef fort needed in cycl ing . 
Selecting a Protocol for the Sub-maximal Bicycle Test 
The multi-stage phys ical work capacity test 
recommended by the American Col lege of Sports Medicine was 
used to predict Maximum Oxygen Consumption (Max V0 2 ) , the 
element of cardiovascular function to be mea sured . The 
test is based on the fact that heart rate ( HR )  and V0 2 are 
l inearly rel ated over · a broad range . The submaximal test 
has the advantage of easy regulation of work rate and 
safety for this age group . Al so energy output can be 
predicted with greater accuracy in cycl ing than any type of 
exercise . Within l imits , the mechanical eff ic iency is 
independant of  body weight . However ,  larger ind ividual s  
with greater muscle mass may have a performance 
advantage (ACSM , 19 8 6 ) . Therefore modificat ions were made 
according to the subject ' s  we ight . 
One of three protocols suggested by the ACSM ( 1 9 8 6 )  
was selected during the fami l iari zation according to the 
subj ect ' s  we ight and activity level . Act ivity status was 
subjectively determined by the investigator from verbal 
query . Individual s  who had been regularly partic ipating in 
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vigo�ous activit ies for at least 1 5  minutes , three times 
per week in the three months preceding recruitment were 
classified as very active . This was necessary to determine 
workload on the bicycle ergometer . 
A phys ician was in attendance i f  the subjects were in 
the higher risk category according to the health h istory 
and ACSM guidel ines . Individuals at higher risk are those 
with at . l east one major coronary risk factor andj or 
symptoms suggest ive of cardiovascular or metabol ic disease . 
Metabol ic disease includes diabetes , thyro id di sorders , 
renal disease , l iver disease and other less common d iseases 
of a metabol ic type (ACSM , 198 6 ) . 
Before l eav ing the facil ity a tentative date was set 
for the control subjects ' pretest sess ion . A not ice was 
sent with the subjects after the famil iari z ation to remind 
them of the next testing session ( Appendix D )  . An attempt 
was made to arrange all  test ing sess ions at approximately 
the same time each day . 
Selecting a Self-concept Instrument 
The primary cons ideration in selecting a measurement 
device to assess sel f-concept was val idity and rel iabi l ity . 
The Tennessee Sel f Concept Scale ( TSCS ) , ava i labl e  in 
either a counsel ing Form or a Cl inical and Research Form, 
was described by Fitts ( 1 9 6 5 ) as fol lows : 
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The scal e cons ists of 1 0 0  sel f  descriptive 
'statements to which the subject responds on a 5 -
po int Likert scal e . The subject uses these 
statements to portray his own picture o f  
himsel f/hersel f .  The scale i s  sel f administering 
for either individuals or groups and can be used 
with subjects age 12 or higher and havi ng at 
least a s ixth grade reading level . It  i s  a l so 
appl icab l e  to the whole range of psychol ogical 
adjustment from healthy , wel l  adjusted peop l e  to 
psychotic pat ients . . .  The Counsel ing Form is 
quicker and easier to score s ince it dea l s  with 
fewer variables and scores , is appropri ate for 
sel f interpretation and feedback to counsel ees, 
and requires less sophistication in psychometrics 
and psychopathology by the examiner . The c and 
R, or Cl inical and Research Form is more complex 
in terms of  scoring , analysis , and 
interpretation , and is not appropriate for sel f 
interpretation by , or direct feedback to, the 
subject ( p . 1 ) . 
Ten of  the 1 0 0  items constitute the Sel f Crit i c i sm Score 
which i s  a measure of  overt de fens iveness . The other 9 0  
items form a large pool o f  sel f-descriptive statements . In 
the original development of the instrument s even 
psychol ogists classi fied the items on the bas i s  of their 
content ( Fitts , et al . ,  197 1 ) . The classi fication system 
involved the three-stage process of ass igning each item on 
the bas is of the fol lowing cons iderations : 
1 .  The positive or negative connotation of the 
statement rel ative to sel f regard ( sel f-esteem or 
social des ireab i l ity ) . 
2 .  The pos ition of the statement within three 
categories constituting an internal frame o f  
reference : ( a )  Identity , ( b )  Sel f Sat i s fact ion 
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and ( c )  Behavior . 
3 .  The pos ition of the statement within a set o f  
five categories constituting the external frame 
of reference : ( a )  Phys ical Sel f ,  ( b )  Moral­
Ethical S el f , (c )  Personal Sel f ,  ( d )  Fami ly S el f ,  
and ( e )  Social Sel f ( Fitts , 19 6 5 ) . 
Within this 3 x 5 multiple-dimensional scheme 15  
intersecting categories resulted � The 15 categories 
contained an equal number of pos itive and negat ive items 
( Fitts et al . ,  19 7 1 ) . 
Val idity .  Numerous studies have empl oyed the TSCS as 
a measuring device ( Christian , 19 7 0 ; Wil l iams, 19 7 2 ; H ilyer 
& Mitchel l ,  19 7 9 ; Tucker , 19 8 2 , 1 9 8 3 ; Trujil l o , 19 8 3 ; Brown 
& Harrison , 19 8 6 )  . One of the means of  evaluating a 
testing instrument is to examine its val idity . Very 
simply , val idity is defined as _ the abi l ity of a test to do 
the job it is supposed to do . There are various kinds of  
val idity . One is content val idity , or whether the items on 
the test adequately sample from the potential  universe of  
content . Of particular relevance here is the concept o f  
construct val idity , o r  how wel l  the test provides 
information about a meaningful or important characteristic 
( LaBenne & Greene , 19 69 ) . Al so a concern i s  l ogical 
val idity , which is s imply that a test presents the 
appearance of being val id ( LaBenne & Greene , 1 9 6 9 ) . 
68 
Fitts . ( 1965 )  was concerned with four areas in assuring the 
val idity of the instrument : ( a ) content val idity , 
( b )  discrimination between groups , ( c )  corre l ation with 
other personal ity measures , and (d )  personal ity changes 
under particular conditions ( p . 17 ) . In regard to content 
val idity Fitts expressed : 
An item was reta ined in the Scale only i f  there 
was unanimous agreement by the judges that it was 
cl a-ssi fied correctly . Thus we may assume that 
the categories in the Scale are logically 
meaningful and publ icly communicable ( p . 1 7 ) . 
The research has indicated that groups which have 
different psychol ogical characteristics should a l so have 
dif ferent sel f-concepts . For example , one would expect a 
difference between psychiatric patients and nonpatients . 
This was shown in a study of 3 69 psychiatric patients and 
62 6 nonpatients . Results showed that there was a 
signi ficant di f ference beyond the . 0 0 1  level ( F itts , 1965 ) . 
Discrimination between groups has also been shown in a 
study comparing normal subjects to Ohio state Hosp·ita l 
psychiatric patients . 
A researcher can also determine val idity by comparing 
the responses to items on one scale with thos e  o f  another 
measure . Most items in the TSCS correlate in the way in 
which they were expected with the Minnesota Multiphas ic 
Personal ity Inventory ( Fitts , 1965 ) . 
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.Pearson correlation coefficients were computed between 
scores of the TSCS and the Edwards Personal Preference 
Scale and were found to be low .  However , the curv i l inear 
nature of the data made many high correlations between the 
two scal es possible only with the extreme high and low 
scores of  each scal e  ( Fitts , 1 9 6 5 ) . 
Cons iderable evidence has shown that the sel f-concepts 
of people do change as a result of signif icant experiences . 
A study by Ashcraft and Fitts ( 1 9 64 ) of pati ents who had 
been in therapy for s ix months and a control group reported 
that the therapy group had significant changes in. the 
expected direction on 18 of 2 2  variabl es . Thus, the TSCS 
reflected these changes in predicted ways . 
Rel iability .  The rel iabilty o f  a test re fers t o  the 
consi stency of scores yielded by that instrument . 
Statistical ly , rel iabil ity may _ be thought o f  as that 
portion of variance within a test which is true variance . 
Rel iabil ity is usual ly expressed in one of two ways : ( a )  
by a correlation coe ff icient , or ( b )  by the standard error 
of measurement of a particular test score . 
Rel iabilty coefficients are usual ly obta ined by 
repeating administrations of the same test to the same 
subjects , by us ing a series of parallel forms of the test, 
or by correlating hal f  of the test items with the other 
hal f .  Test-retest procedures were used by F itts, ( 19 6 5 ) 
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for e.stab l i shing rel iabi l ity . The complete test had a 
test-retest rel iab il ity of  . 8 8 .  The TSCS manual also 
reported the fol lowing two-week test retest rel iab il ity 
�fficients for the five sub-scales: 
Table I 
Test-Retest Rel iabil ity for the TSCS 
Scale 
Sel f Esteem 
Self Sat is faction 
Phys ical Sel f 
Personal Sel f 
Social Sel f 
Test-Retest Rel i ab i l ity 
. 9 2 
. 8 8 
. 8 7 
. 8 5 
. 9 0 
Nunnelly ( 19 68 )  reported a rel iabil ity coe f f ic ient of 
. 9 1 and a SEest o f  3 . 3 0 for the Total Pos itive Score . This 
closely matches the value reported by Fitts ( 19 6 5 ) of  . 9 2 
in the TSCS Manual . 
The reported research conta ins much indirect evidence 
attesting to the rel iabi lty of the test over time . Many 
studies have reported no s igni ficant change in various 
groups from pretesting to posttesting on the TSCS . This 
suggests that persons tend to be cons istent from one t ime 
to another in reporting their sel f-concepts us ing the TSCS . 
However , not a l l  studies have shown a lack o f  change . Much 
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seems to depend
-
upon the experimental design and treatment 
administered , i f  any ( Fitts et al . ,  19 7 1) . 
In summary , the TSCS is an acceptably val id and 
rel iable means of assess ing sel f-concept and is appropriate 
for the study of  sel f-concept change . Leake ( 19 7 0 )  
concluded that : 
The advantages of the TSCS have clearly been 
demonstrated with respect to the control and 
detection of irrelevant response determinants ,  
the confirmation of research hypotheses , and 
relatively good standardization and cross­
validation procedures . While many crucial 
validity relevant issues rema in unsolved with 
regard to the TSCS its val idity rests upon a 
broader base of pos itive findings than any other 
sel f-concept instrument presently ava i l able ( pp .  
8 3 -8 4 ) . 
TSCS and Bicycle Ergometer Pretest Procedures 
Actual experimental procedures during each pretest 
sess ion are l isted in numerical order . Environmental 
conditions in the Brookings Wel lness Program fac i l it ies 
remained as cons istent as possible for every test ing 
sess ion . 
1 .  Prior to the subject ' s  arrival , the fitness testing 
area was reserved for the pretest session . 
2 .  The exercise group completed and s igned their informed 
consent and health history questionna ire i f  they did 
not do so fol l owing the famil iari zation sess ion . 
3 .  The subjects were administered the Counsel ing Form of  
the Tennessee Self Concept Scale . The TSCS was 
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�and-scored by the investigator after the pretest 
sess ion . 
4 .  The subj ects ' heights were recorded us ing the Medart 
height scale or the Brookings Cl inic mea surement . 
5 .  The subj ects ' weights were recorded us ing the Meca 
weight scale . 
6 .  The subj ects were questioned regarding how they were 
feel ing phys ica l ly that day . 
7 .  The subj ects were then instructed to perform a series 
of five stretches used be fore and after the submaximal 
bicycle test . The five stretches that were performed 
included the ach i l les and cal f  stretch, quadraceps 
stretch, seated toe touch , s ide stretch, and groin 
stretch . Subj ects were required to be cons i stent with 
the warmup and cool-down stretches for a l l  testing 
sess ions . Each stretch was performed for approximately 
3 0  seconds . 
8 .  One of three protocols was selected for the subjects 
according to the individual ' s  weight and act ivity 
level . 
9 .  The seat o f  the b icycle ergometer was adj usted to a 
he ight that e l ic ited a 5% bend in the extended leg . 
The investigator determined this height a fter watching 
the subject pedal for several revolutions . The 
investigator permitted a sl ight bend in the knee when 
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the l eg was · in the extended position that didn ' t  al low 
the hips to shi ft up and down . 
10 . The subject had hisjher resting heart rate taken for 
3 0 - 6 0  seconds with the Schwinn pul se meter which 
attached at the left earlobe . 
1 1 . Exerci se heart rates were monitored during the test by 
palpation of  the radial pulse and by the pul se meter . 
Heart rate was checked us ing both methods to ensure 
accuracy during the last 15 seconds of each work 
stage . 
12 . The subjects were instructed to keep pace with a 
metronome rhythm which el icited a pedal ing rate of  50  
revolutions per minute . 
1 3 . The subj ects were allowed to warm up by pedal ing for 
one minute at a z ero workload . 
1 4 . The subjects performed up to four 2 -minute work 
stages on the bicycle ergometer . 
1 5 . After the work rate was adj usted and the subj ect was 
in the next stage , hej she was given the minor 
encouragement "you ' re doing fine , keep it up . "  
1 6 . The subjects were questioned with regard to how 
they were feel ing phys ical ly at the end of each work 
stage . 
17 . The test was terminated when the heart rate reached 
65% to 7 0% of the predicted , age-adjusted , maximal 
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heart rate � I f  the subj ects were· in the middle of  
the work stage when their heart rate reached this 
level , they were allowed to complete the stage . 
1'8 . Once the test was completed a one to two minute 
recovery period of low to z ero res istance pedal ing was 
performed fol lowed by the five cool-down stretches . 
Fol l owing the cool -down period , a tentative date was set to 
perform the Rockport Fitness Walking pretest . Notices were 
sent with the subj ects to remind them of the next testing 
sess ion . 
Rockport Fitness Walking Pretest Procedures 
The Rockport Fitness Walking Test was admin istered 
within seven days of the submaximal bicycl e  ergometer and 
TSCS pretests ( Appendix E ) . The walking test has been 
found to predict Max V0 2 with great accuracy ( r= . 9 3 )  us ing 
the four variables of  age , gender, time to walk one mi le , 
and heart rate at the end of one mile ( Kl ine et a l . ,  1 9 8 7 ) . 
Unl ike other f itness tests such as the stationary cycl e ,  
Cooper 1 2 -minute run , or bench step test , the Rockport 
Fitness Walking Test has no signi ficant l imitations in 
terms of vigor , ease of administration , fam i l iarity , or 
injury risk . Thus , a fami l iari z ation was not necessary for 
this procedure . Actual experimental procedures during each 
Rockport Fitness Walking pretest sess ion are l isted in 
numerical order . Env ironmental conditions at the HPER 
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indoor track rema ined as cons istent as · pos s ible for every 
testing ses sion . 
1 .  The subj ects • we ights were recorded us ing the Meca 
we ight scal e . 
2 .  The subj ects were instructed to perform the f ive 
stretches used prior to the bicycle ergometer pretest 
sess ion . These stretches are recommended by the 
Rockport Walking Institute . 
3 .  The subj ects had their resting pul se monitored by the 
investigator at the HPER indoor track . The HR was 
checked using the Schwinn pulse meter and by palpation 
of the radial pulse . 
4 .  The subj ects walked one mile as fast as they could and 
their wal k  time was recorded by the investigator . 
5 .  The investigator recorded the subj ect ' s  HR immediately 
fol lowing the one mile walk . The ending HR was 
monitored by the investigator with the pulse meter and 
by palpat ion of the radial pulse for 1 5  seconds . 
6 .  The subj ects then performed the five stretches 
previously described for a cool-down . 
7 .  A notice was sent with the subj ects to inform them of 
the posttests in 1 6  weeks . 
Wellness Program Participation 
The experimental group part icipated in the Brookings 
Wel lness Program for 16  weeks . The control subj ects were 
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enco�raged to continue their present l i festyles . The 
Brookings Wel l ness Program cons ists of a variety of  
components that focus on improving five dimens ions : ( a )  
sel f  respons ibi l ity, ( b )  phys ical fitness and exercise, ( c )  
nutrition awareness, ( d )  stress management, and ( e )  
environmental sensitivity . Major fitness activit ies in the 
program were walkingjjogging , swimming, we ight training , 
flexibil ity , aerobics and water aerobics . The exerc ise 
group subjects were given exercise prescriptions that 
encouraged a minimum of three activity ses s ions p er week . 
These activity sess ions ranged from three to f iv� days per 
week, and the intens ity of training was des igned to be 6 0% 
to 9 0% of maximum heart reserve or 5 0% to 8 5 %  of  maximum 
oxygen uptake . The duration of training was 1 5  to 6 0  
minutes o f  cont inuous aerobic activity which used large 
muscle groups, could be ma inta �ned continuously , and was 
rhythmical in nature . Comparison between three daysjweek 
subjects and five daysjweek subjects was not needed as the 
amount of improvement in Max V02 tends to p lateau when 
frequency of training is increased above three days per 
week (ACSM , 1 9 8 6 ) . 
Posttest Procedures 
The subj ects performed the posttests 1 6  weeks later 
in the same manner as before . The investigator cal led the 
subjects one week be fore posttest procedures to remind them 
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of t�e test ing sess ion . The experimental group was al l owed 
to miss up to 2 0 %  of predetermined supervi sed sess ions 
before they were excluded from the study . 
Analys is of Data 
The data were entered into the SDSU ma inframe 
computer and analyzed us ing the PROC GLM procedure o f  the 
statistical Analys is System ( SAS ) . To determine . i f 
di f ferences existed between the experimental group and the 
control group on predicted Max ·V0 2 and sel f-concept, 
analys is of variance was performed on the pretest to 
posttest change values . The . 0 5 level of s igni ficance was 
sel ected as the criterion for all analyses . 
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CHAPTER IV 
RESULTS AND DISCUSSION 
The purpose of this study was to examine the e ffects 
of participating for 16 weeks in the Brookings Wel lness 
Program on cardiovascul ar function and sel f-concept in 3 5 -
5 5  year old men and women . More speci fical l y  the study 
sought to determine i f cardiovascular function , a s  measured 
by maximal oxygen consumption and sel f-concept , as measured 
by the Tennessee Sel f Concept Scale , changed due to 
wel lness program participation . 
Subjects 
Subjects participating in this study were 4 9  volunteer 
men and women ranging in age from 3 5-55 . The experimenta l 
group cons isted o f  2 4  individuals who enrol l ed in the 
Brookings Wel lness Program between June 1 ,  1 9 8 7  and 
February 19 , 1 9 8 8 . Twenty-f ive matched controls who were 
similar in age and l i festyle were also secured for this 
study . The average age of the experimental group was 4 3 . 4 2 
years . Their mean height and weight were 1 7 2 . 6 2 
centimeters and 8 4 . 6 0 kilograms respectively for the 
pretest procedures .  The average age of the control group 
was 4 2 . 4 8 years . Mean height and we ight were 17 1 . 0 9 
centimeters and 7 2 . 0 7 kilograms , respect ivel y  ( Tabl e  1 ) . 
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Table 1 
Description of Subjects 
Pretest Means 
Group N Age Height We ight 
( em)  ( kg )  
Experimental 2 4  4 3 . 4 2 17 2 . 62 8 4 . 6 0 
Control 2 5  4 2 . 4 8 17 1 . 0 9 7 2 . 0 7 
Results 
Data were obtained on the variables Max V02 , Sel f 
Esteem, Sel f S atis faction, Phys ical Self, Personal Sel f, 
Social Sel f ,  and body weight . Predicted Max V02 was 
measured ind irectly by two submaximal exerc i se tests, the 
submaximal b icycle ergometer test and the Rockport Fitness 
Walking Test . Max V0 2 was measured in mljkgjmin . The data 
were analyzed us ing the PROC G� procedure of the 
Stat istical Analys is System ( SAS ) . Pre and posttest means 
and standard deviations are reported for al l of the above 
variaples . To determine whether signif icant d i f ferences 
existed between the experimental and control groups 2 x 2 
factorial analys is of variance procedures were performed on 
the amount of pretest to posttest change which occurred 
on each variable . Statistics for Max V02 obta ined via the 
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Table 2 
Descriptive Statistics for Bicycle Max V02  Change 
(mljkgjmin) 
Pretest 
· · Group N M SD 
Experimental 2 4  3 6 . 2 5 7 . 5 0 
Control 2 5  3 9 . 6 4 9 . 18 
Post test 
M SD 
4 1 . 1 7 8 . 9 0 
4 0 . 2 8  1 1 . 5 2 
indicate that the experimental group improved from 3 6 . 2 5 
ml/kgjmin ( SD=7 . 5 0 )  to 4 1 . 17 mljkgjmin ( SD= 8 . 9 0 ) . The 
mean values for the control group were 3 9 . 64 mljkgjmin 
( SD=9 . 18 )  and 4 0 . 2 8 ml/kgjmin ( SD=11 . 5 2 )  for the pretest 
and posttest procedures respectively . 
Results from the analys is of variance procedure on the 
b icycle Max V0 2 change variable are found in Tabl e  3 .  
Tabl_e 3 
ANOVA for Bicycle Max V02 Change 
Source Type I I I  SS df F 
Gender . 7 59  1 0 . 0 2 
Group 2 2 7 . 2 3 9  1 5 . 9 8 
Group x Gender 4 . 0 5 0  1 0 . 1 1 
Error 17 0 8 . 8 6 1  4 5  
p 
. 8 9 0  
. 0 1 8  * 
. 7 4 6  
8 1  
._The only s ignificant finding was the ma in e f fect for 
group . The observed F ratio ( F=5 . 9 8 ,  df=1 , 4 5 ,  p= . 0 18 ) was 
s igni ficant at the . 0 5 level indicating that the Max V02 
change on the b icycle test was greater for the experimental 
group than the control group . The main effect of  gender 
was not s igni f icant (F= . 02 ,  df=1 , 4 5 ,  p= . 8 9 0 )  ind icating no 
d i fference between the males and femal es in this  study . 
S imilarly there was no group by gender interaction . This  
pattern held true for all  subsequent analyses as wel l . 
In addition to the bicycle ergometer test Max V0 2 was 
determined us ing the Rockport Fitness Walking Test . The 
data are summar i z ed in Table 4 .  As the data indicate 
Table 4 
Descriptive Statistics for Rockport Walking Max V0 2 
(ml/kgjmin ) 
Group N 
Experimental 2 4  
Control 2 5  
Pretest 
M SD 
3 8 . 3 4 6 . 5 5 
4 2 . 55 6 . 67 
Post test 
M SD  
4 0 . 2 8 7 . 1 6 
4 2 . 5 1 7 . 5 0 
the experimental group improved Max V0 2 from 3 8 . 3 4 
mljkgjmin ( S D=6 . 5 5 )  to 4 0 . 2 8 mljkgjmin ( SD=7 . 1 6 ) . The mean 
values for the control group were 4 2 . 5 5 ml/kgjmin ( S D=6 . 6 7 )  
and 4 2 . 5 1 mljkg/min ( SD=7 . 5 0 )  for the pretest and posttest 
respect ively . 
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Determining the signi ficance of the observed change in ' \� . 
Max V02 between the experimental and control groups was 
accompl ished us ing a 2 x 2 factorial ANOVA . Tabl e  5 
summari zes the analys is . The observed F ratio was not 
Table 5 
ANOVA for Rockport Walking Max V0 2 Change 
Source Type I I I  SS df F p 
Gender 1 2 . 4 6 3 1 0 . 9 2 . 3 4 2  
Group 5 3 . 6 4 1  1 3 . 9 7 . 0 5 2  
Group x Gender 1 0 . 7 54 1 0 . 5 0 . 3 7 7  
Error 6 07 . 7 2 2  4 5  
statistically s igni ficant ( F=3 . 9 7 ,  df=1 , 4 5 ,  p= . 0 5 2 ) . 
Although the experimental group exhibited a greater change 
than the control group , and the probabil ity value ( p )  was 
quite low ,  it was not enough to be significant at the . 0 5 
level . As stated earl ier , there was no sign i ficant gender 
main ef fect and no group by gender interaction . 
The five sel f-concept variables that were analy z ed 
were obta ined from the subj ects ' scores on the Tennessee 
Sel f Concept Scale ( TSCS ) . The Counsel ing Form o f  the TSCS 
was administered to the subj ects . The five subscale 
variables were overal l  Self Esteem (Total Pos it ive score ) , 
Sel f Satis faction , Phys ical Sel f ,  Personal S el f ,  and Social 
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Sel f t  The summary statistics for the Total Pos itive 
variable are presented in Table 6 .  Findings revea l ed a 
Table 6 
Descriptive Statistics for Total Pos itive 
Group N 
Experimental 2 4  
Control 2 5  
Pretest 
M SD 
3 4 1 . 17 
3 6 5 . 9 2 
2 6 . 7 2 
3 0 . 8 3  
Post test 
M S D  
3 58 . 0 0 
3 6 8 . 4 8 
2 7 . 2 8 
3 1 . 4 6 
change in the Total Positive variable from 3 4 1 . 1 7  
( SD=2 6 . 7 2 )  t o  3 5 8 . 0 0 ( SD=2 7 . 2 8 )  for the experimental group . 
The values for the control group , on the other hand , for 
the pretest and posttest were 3 6 5 . 9 2 ( SD=3 0 . 8 3 )  and 3 68 . 4 8 
( SD=3 1 . 4 6 )  respectively . 
A 2 x 2 factorial ANOVA was performed on the Total 
Pos itive variable . The procedure is summari z ed in Table 7 .  
Table 7 
ANOVA for Total Pos itive Change 
Source Type I I I  ss 
Gender 1 2 . 7 7 1  
Group 2 59 7 . 3 4 6  
Group x Gender 17 6 . 0 8 7  
Error 1 7 9 0 2 . 1 6 1  
df 
1 
1 
1 
4 5  
F 
0 . 0 3 
6 . 5 3 
0 . 4 4 
p 
. 8 59  
. 0 1 4  * 
. 5 09  
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The Qbserved F 'rat io associated with the group ma in effect 
was statistica l ly signi ficant ( F=6 . 5 3 ,  df=1 , 4 5 )  at the . 0 5 
level , that is  to say , the Total Pos itive change was 
s�gni ficantly better in the experimental group . Re-
examining Table 6 it can be seen that the average pretest 
to posttest change for the experimental group was 1 6 . 8 3 
points as opposed to 2 . 5 6 for the controls . 
The second sel f-concept variable analy z ed was Sel f 
Satisfaction . Sel f Satis fact ion reflects how a p erson 
feels about the sel f that he or she perceives ( F itts , 
19 6 5 ) . The pretest and posttest values are found in Table 
8 .  A change from 1 0 3 . 9 2 ( 8 0=12 . 18 )  to 1 1 0 . 8 8 ( S D= 1 2 . 7 1 )  
Table 8 
Descript ive Statistics for Sel f Sat i s fact ion 
Group N 
Experimental 2 4  
Control 2 5  
Pretest 
M SD 
1 0 3 . 9 2 12 . 1 8 
1 1 4 . 7 2 15 . 6 7 
Post test 
M SD  
1 1 0 . 8 8 . 12 . 7 1 
1 1 6 . 0 8 1 2 . 8 5 
was revealed in the experimental group Sel f Sat i s faction 
scores . The mean pretest and posttest values for the 
control group were 1 1 4 . 7 2 ( SD=15 . 6 7 )  and 1 1 6 . 0 8 ( SD=1 2 . 8 5 ) . 
The 2 x 2 factorial ANOVA revealed a stat istica l ly 
s igni f icant group ma in effect ( F= 5 . 0 0 ,  df= 1 , 4 5 ,  . 0 3 0 )  for 
Sel f Satisfaction ( Tabl e  9 ) . The analys is  indicates that 
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Table 9 
AN OVA for Self Satis faction Change 
Source Type I I I  SS df F p 
Gender 3 8 . 5 8 9  1 0 . 5 0 . 4 8 2  
Group 3 8 4 . 12 6 1 5 . 0 0 . 0 3 0  * 
Group x Gender 4 . 9 9 1  1 0 . 0 6 . 8 0 0  
Error 12 2 1 . 7 5 6  4 5  
the Self Sat i s faction change scores were s igni f icantly 
better in the experimental group . The experimental group 
increased an average of 6 . 9 6 points while the control group 
increased only 1 . 3 0 po ints . 
The th ird sel f-concept variable analyzed was the 
Phys ical Sel f score , which is a reflection o f  how the 
individual views the body , state of health , phys ical 
appearance , ski l l s  and sexual ity ( Fitts , 1 9 6 5 ) . 
Descriptive statistics for pretest and posttest Phys ical 
Sel f scores are found in Table 10 . As can be seen the 
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Table 1 0  
Descriptive Statistics for Phys ical Sel f 
Pretest Post test 
Group N M S O  M SD  
Experimental 2 4  6 1 . 8 3 6 . 4 8 67 . 8 0 7 . 3 4 
control 2 5  7 2 . 8 4 7 . 4 7 7 2 . 0 0 7 . 8 8 
experimental group increased their Phys ical Sel f scores 
from from 6 1 . 8 3 ( SD=6 . 4 8 )  to 67 . 8 0 ( SD=7 . 3 4 ) , a change of  
5 . 9 7 points . The control group , on the other hand , 
rema ined essent ia l ly the same with an average of . 7 2 . 8 4 
( S D=7 . 4 7 )  on the pretest and 7 2 . 0 0 ( SD=7 . 8 8 )  on the 
posttest . 
Not surpris ingly , then , the ANOVA procedure ind icated 
a statistica l ly s ignificant ma in effect for the group 
regarding the Phys ical Sel f v�riable .  Table 1 1  summari z es 
the findings . The observed F ratio ( F=18 . 8 0 ,  d f= 1 , 4 5 )  was 
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Table 1 1  
AN OVA for Phys ical Sel f Change 
Source Type I I I  SS df F p 
Gender 2 9 . 4 9 0  1 0 . 9 7 . 3 3 0  
Group 5 7 2 . 6 0 1  1 1 8 . 8 0 . 0 0 0 1  * * *  
Group x Gender 1 2 . 9 5 8  1 0 . 4 3 . 5 1 8  
Error 1 3 7 0 . 5 0 9  4 5  
sign i ficant a t  the . 0 0 0 1  level · indicating a s ign i ficant 
dif ference in the amount of change between the experimental 
group and the control group for Physical Sel f .  
Personal Sel f describes an individual ' s  personal worth 
or adequacy , sel f  respect , and sel f-confidence . Table 12  
presents the pretest and posttest means and standard 
deviations for the Personal Sel f variable .  The data 
Table 1 2  
Descriptive Statistics for Personal Sel f 
Pretest Post test 
Group N 
Experimental 2 4  
Control 2 5  
M SD  
65 . 4 6 7 . 12 
7 0 . 2 4  7 . 12 
M SD  
68 . 3 3 6 . 8 1 
7 1 . 3 6 6 . 6 3 
indicate a change from an average of 6 5 . 4 6 ( S D=7 . 1 2 )  to 
68 . 3 3 ( S D=6 . 8 1 )  for the experimental group from pretest to 
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posttest . The control group , again , rema ined cons istent 
from pre to posttest with means of 7 0 . 2 4 . ( SD=7 . 1 2 )  and 
7 1 . 3 6 ( S D=6 . 6 3 ) , respectively . 
The 2 x 2 factorial ANOVA revealed no s igni f icant 
d i fference between groups ( F=1 . 8 6 ,  df=1 , 4 5 ,  p= . 17 9 )  for the 
Personal Sel f change · (Table 13 ) . Although the experimental 
Source 
Gender 
Group 
Group x Gender 
Error 
Table 1 3  
ANOVA for Personal Sel f Change 
Type I I I  SS 
1 1 . 8 2 0  
3 4 . 7 68 
2 . 15 1  
8 3 9 . 1 2 2  
df 
1 
1 
1 
4 5  
F 
0 . 6 3 
1 . 8 6 
0 . 1 2 
p 
. 4 3 0  
. 17 9  
. 7 3 6  
group exhibited a greater change than the control group , it 
was not enough to be signi ficant at the . 0 5 l eve l . As with 
the other analyses , there was no significant gender ma in 
e ffect and no group by gender interaction . 
The final sel f-concept variable analyz ed was S oc ial 
Sel f .  Social Sel f refl ects the individual ' s  perception of 
him or hersel f in relation to others . Descriptive 
statistics for the pretest and posttest are presented in 
Table 14 . The f indings reveal experimental group means 
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Table 14  
Descriptive Stat istics for Social Sel f 
Pretest Post test 
Group N M . SD M S D  
Experimental 2 4  6 9 . 2 9 3 . 8 0 7 1 . 5 0 6 . 3 5 
Control 2 5  7 1 . 5 6  7 . 7 2 7 2 . 0 0 6 . 2 6 
of 69 . 2 9 ( SD=3 . 8 0 )  and 7 1 . 5 0 ( S D=6 . 3 5 )  for the pretest and 
posttest procedures . The means for the control group 
indicate a very s l ight change from 7 1 . 5 6 ( SD=7 . 7 2 )  to 7 2 . 0 0 
( SD=6 . 2 6 )  for the two testing sess ions . 
A 2 x 2 factorial ANOVA was performed on the S ocial 
Sel f variable . The analys is is summari zed in Table 1 5 . 
Table 15 
ANOVA for Social Sel f Change 
Source Type I I I  SS df F p 
Gender 4 0 . 4 1 3 1 1 . 4 9 . 2 2 9  
Group 4 2 . 2 9 2  1 1 . 5 6 . 2 1 9  
Group x Gender 2 0 . 8 9 0  1 0 . 7 7 . 3 8 5  
Error 3 4 5 7 . 5 8 8  4 5  
As was the case with Personal Sel f ,  the group main effect 
was not s ign i ficant for the Social Sel f variable ( F= 1 . 5 6 ,  
df=1 , 4 5 ,  p= . 2 1 9 ) ind icating no di fference between the 
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exp��imental and control groups in terms of  soc ial sel f-
concept change . 
In order to val idate the findings on the Physical Sel f 
variable the deci s ion was made to examine the subj ects • 
weight change . Descriptive statistics are presented in 
Table 1 6 . 
Table 16  
Descriptive Statistics for Weight ( in kg ) 
Group N 
Experimental 2 4  
Control 2 5  
Pretest 
M SD 
8 4 . 6 0  18 . 2 9 
7 2 . 07 1 6 . 2 3 
Post test 
M S D  
8 1 . 3 4  17 . 7 1 
7 2 . 2 1 15 . 8 4 
The findings reveal pretest to posttest means o f  8 4 . 6 0 
kilograms ( SD=1 8 . 2 9 )  and 8 1 . 3 4  kilograms ( S D=17 . 7 1 )  
for the experimental group . The control group means for 
pretest and posttest procedures were 7 2 . 0 7 k i lograms 
( SD=1 6 . 2 3 )  and 7 2 . 2 1 kilograms ( SD=15 . 8 4 ) . 
A 2 x 2 factorial ANOVA was performed on the pretest 
to posttest weight change . The findings are presented in 
Table 17 . 
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Table 17 
AN OVA for Weight Change 
Source Type I I I  SS df F p 
Gender 6 2 . 0 5 6  1 0 . 9 8 . 3 2 8  
Group 6 7 6 . 2 1 2  1 1 0 . 6 7 . 0 0 2  * 
Group x Gender 3 . 8 2 6  1 0 . 0 6 . 8 07  
Error 2 8 5 1 . 3 8 7  4 5  
The F rat io was s igni ficant ( F=10 . 67 ,  df=1 , 4 5 ,  p= . 0 0 2 ) at 
the . 0 5 level indicat ing that we ight change was greater for 
the experimental group than the control group . Cl oser 
examination of  table · 1 6  reveals that the control group 
increased very sl ightly in their weight ( 7 2 . 0 7 kg to 7 2 . 2 1 
kg ) while the experimental group lost an average o f  3 . 2 6 kg 
( 7 . 17  lbs . ) • 
Discussion 
The present study sought to determine the ef fect o f  
participation in a wel l ness program o n  cardiovascular 
function us ing two submaxima l exercise tests to predict 
maximal oxygen consumption (Max V0 2 ) . The research also 
looked at wel lness program participation and its impact on 
five areas of  the sel f-concept . 
As reported earl ier , the description of  subj ects 
indicated groups that were closely matched regarding 
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age , sex , and he ight for pretest procedures . The maj or 
d i fference between groups was the initial pretest we ight 
for the experimental group ( 8 4 . 6 0 kg , SD=l8 . 2 9 )  when 
compared to the control group ( 7 2 . 07 kg , S D= 1 6 . 2 3 )  . A 
possible explanat ion for this discrepancy may be attributed 
to the l ack of phys ical conditioning for the experimenta l 
group . One o f  the maj or reasons people j oin a wel l ness 
program is to reduce weight and to learn pos itive health 
behaviors . Thi s  may , in part , explain the h igher pretest 
weights for the experimental group . The investigator a l so 
experienced res i stance by several prospective control group 
subj ects when they were asked to participate in the study . 
Possible reasons for prospective controls decl ining to 
part ic ipate may have been apprehension with the test ing 
procedures and sel f-consciousness about thei r  phys iques . 
Thi s  resulted in the investig�tor recruiting several 
control subj ects that were more phys ical ly active and who , 
therefore , weighed l ess than their experimental group 
counterparts . 
It is also of interest to note that the experimental 
group was noticeably lower than the control subj ects in all  
variables with the exception , perhaps , of S ocial Sel f which 
showed only a s l ight difference . Although the control 
subj ects match the experimental group in terms o f  age , 
gender , and perceived l i festyle they clearly are not equal 
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in t�rms o f  some aspects of health rel ated f itnes s  and 
sel f-concept . One cannot dismiss the fact that the 
experimental group may be highly motivated ind ividua l s  who 
have made a s ign i ficant personal and financial committment 
to change their l i festyle and to , thereby , feel better 
about themselves . 
Results from Table 2 revealed mean scores of  3 6 . 2 5 
mljkgjmin ( 80=7 . 5 0 )  and 4 1 . 17 mljkgjmin ( 80=8 . 9 0 )  for Max 
V02 measured on the bicycle ergometer test . Table 4 
revealed s imilar means for Max V02 ( 3 8 . 3 4 mljkgjmin , 
SD=6 . 5 5 ,  4 0 . 2 8 mljkgjmin , SD=7 . 1 6 )  when measured . via the 
Rockport F itness Walking test . A 2 x 2 factorial analys is 
of variance ( ANOVA) revealed significant d i f ferences 
between groups in regards to change in Max V02 for the 
bicycle ergometer test . The Max V0 2 changes for the 
Rockport Walking Test , however. ,  were not s igni f icant at the 
. 0 5 level ( p= . 0 5 2 ) although it was extremely close . The 
Max V02 changes favoring the experimental group in the 
bicycle test and the trend toward sign i ficance for the 
Rockport test indicate that participat ion in regu l ar 
aerobic activity improves cardiovascular funct ion . This  is 
cons istent with previous research (ACSM , 19 8 6 ; I smai l  & 
Trachtmann , 19 7 3 ; Buccola & Stone , 19 7 5 ) . 
The results for the ANOVA procedures on the sel f­
concept variables showed signi ficant changes in the S el f 
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Este�m , Sel f Sat i s faction , and Phys ical Sel f subscales for 
the experimental group as opposed to the contro l s . These 
findings are consistent with the maj ority of the studies 
reviewed in this  investigation ( Coll ingwood , 1 9 7 2 ; I sma i l  & 
Trachtmann , 1 9 7 3 ; Hilyer & Mitchell , 1 9 7 9 ; Tucker , 1 9 8 2 ; 
1 9 8 3 ; Truj i l lo , 1 9 8 3 ; Brown & Harrison , 1 9 8 6 ) . 
Some of  these studies showed improvement in d i f ferent 
components of  the sel f-concept . For examp l e , Tucker ( 19 8 2 ) 
investigated the effect of a 1 6  week progres s ive we ight 
training program on sel f-concept . The author revealed 
s igni ficant improvements in Sel f Esteem , Phys ical Sel f ,  and 
Personal Sel f .  Tucker ( 19 8 2 ) defined these d imensions as 
subscales that measure the sel f as viewed by the sel f .  He 
revealed no s igni f icant changes in the d imens ions of Family 
Self and Social Sel f which assess the sel f as  perce ived in 
relation to others . He also _ showed no s ign i ficant change 
in the Self Sat i s faction subscale . The present study 
d i ffered in that a s igni ficant improvement in the Personal 
Self score was not observed . Improvements were observed , 
however , on Sel f Esteem and Phys ical Sel f and no 
improvement was noted on Social Sel f . Al l o f  these 
findings are cons istent with Tucker ( 19 8 2 ) . 
Brown and Harrison ( 19 8 6 )  conducted a s im i l ar study in 
young and mature women involved in a weight tra ining 
program . The experimental group showed s igni f icant 
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improvements (p  < . 0 1 )  for the Physical S el f ,  Sel f 
Satis fact ion , and Self  Esteem scores when compared to the 
control group . These findings are also cons istent with 
t?ose of the present study . 
Hi lyer and Mitchel l  ( 19 7 9 )  reported improvements in 
all  subscales of  the · TSCS in col lege students with low 
sel f-concepts , but noted that the Phys ical Sel f improved 
the l east of a l l  subscales . This contradicts the present 
study which reported the most signi ficant improvement on 
the Physica l  Sel f subscale . It is quite pos s ible that , for 
the subj ects in this study , Phys ical Sel f concept has 
changed due to the s ignificant weight loss observed in the 
experimental group coupled with a corresponding increase in 
cardiovascular fitness . 
The studi es by Truj i l lo ( 19 8 3 ) , which analyz ed the 
effect of running and we ight training on the sel f-concept , 
and Tucker ( 19 8 3 ) , who embarked on a study s imi l ar to his 
previous work , reported s igni ficant increases in · overal l  
Sel f Esteem but did not expound on other subscale 
variabl es . The present study also found a s igni f icant 
d i fference between the experimental and control groups in 
terms of increase in overall Sel f Esteem . 
Col l ingwood ( 19 7 2 ) and Ismail and Trachtmann ( 1 9 7 3 )  
used d i fferent instruments to measure the sel f-concept than 
the previously mentioned studies which impl emented the 
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TSCS . .  These studies both showed improvement in sel f­
concept , sel f-acceptance , and personal ity factors for their 
subj ects . However ,  because different instrumentat ion was 
us.ed , one cannot be certa in that the same concepts are 
being measured . 
The present study contradicts several studies 
regarding sel f-concept change . A study by Christ ian ( 19 7 0 )  
attempted to determine the relationship between l evel of 
phys ical fitness and sel f-concept in male col lege students . 
No s igni ficant relationship between phys ical fitness level 
and sel f-concept was detected in the 189 subj ects � The 
author also reported no signi ficant change in sel f-concept 
scores when phys ical fitness aspects improved . 
An investigation by Wi ll iams ( 19 7 2 ) attempted to 
determine the effect of phys ical fitness and sports ski l l  
acquis it ion on sel f-concept . The experimental subj ects 
included caucas ian and black male col lege students . No 
signif icant change in sel f-concept was attributed ' to 
improvements in phys ical fitness or sports ski l l . 
In a unique and interesting study , Buccola and Stone 
( 1 9 7 5 )  attempted to determine the effects of j ogg ing and 
cycl ing on phys iological and personal ity variabl es in 
elderly men ( 6 0 -7 9 years ) . The subj ects were d iv ided into 
cycl ing and j ogging groups . Although both groups improved 
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in M�x V02 ( p  5 . 0 5 )  and decreased in weight ( p  � . 0 1 ) , few 
changes were observed in personal ity factors . 
The f inal variable analyzed ,  in the present study was 
weight change between groups . Results from Tabl e  1 6  
revealed pre and posttest mean weights of  8 4 . 6 0 kil ograms 
( SD=18 . 2 9 )  and 8 1 . 3 4  kilograms ( SD=17 . 7 1 )  for experimental 
group . The mean weights for the control group were 7 2 . 0 7 
kilograms ( SD=1 6 . 2 3 )  and 7 2 . 2 1 kilograms ( S D= 1 5 . 9 4 )  for the 
pretest and posttest ses s ions . The ANOVA procedure 
revealed a sign i f icantly higher weight loss for the 
experimental group . This  finding is in agreement with the 
study by Buccola and Stone ( 19 7 5 ) . As was reported earlier 
the cycl ists and j oggers both signi ficantly decreased 
we ight (p < . 0 1 )  with regular aerobic act ivity . The ACSM 
( 19 8 6 )  suggests endurance training programs that are 
conducted at l east three days a week for 2 0- 3 0  minutes , at 
a minimum of 6 5 %  of maximal heart rate for we ight l oss . 
The wel l ness program examined in the present study 
cons isted of a minimum of three sessions per week o f  
aerobic activity , which could explain the s igni ficant 
weight loss in the experimental group . 
The sel f-concept i s  developed early in l i fe and i s  
based upon our perceptions o f  the feel ings and att itudes 
that others have towards us ( Shavel son et al . ,  1 9 7 6 ) . It 
cons ists of all of  the attitudes , bel iefs , and opinions 
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that ._we bel ieve
' 
to be true about our personal existence . 
Although theorists acknowledge that sel f�concept can 
change , a l l  seem to agree that it does not change eas i ly 
( Combs & Snygg , 1 9 5 9 , Combs et al . ,  197 8 ) . Thus , it woul d  
take a s igni ficant l i fe changing experience in order for 
sel f-concept to be mod i fied in a signi ficant manner . The 
f indings of thi s  study would seem to indicate that 
partic ipation in a wel lness program for a 16 week duration 
and accompanying phys ical , physiological , psychol ogical and 
social bene fits i s  sufficient to promote a pos it ive change 
in many aspects of sel f-concept . 
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CHAPTER V 
SUMMARY AND CONCLUSIONS 
Summary 
The purpose of this investigation was to study the 
ef fect o f  participating in a wel lness program on 
cardiovascular function and sel f-concept . More 
speci fically the study sought to determine i f  
cardiovascular function , a s  measured by maximal oxygen 
consumption (Max V0 2 ) , and sel f-concept , as measured by the 
Tennessee Sel f Concept Scale (TSCS ) , changed in middle-aged 
subj ects due to wel lness program participat ion . 
Subj ects were ( n=4 9 ) men and women from the community 
of Brookings , S outh Dakota and its adj acent regions . 
Experimental group subj ects cons isted of ( n=2 4 ) individuals  
who enrol l ed in the Brookings Wel lness Program between June 
1 ,  1 9 8 7  and February 19 , 1 9 8 8 . Matched control subj ects 
( n=2 5 ) , who were s imilar in age and l i festyle were also 
secured for the study . 
Determining the e ffect of wel lness program 
participation on cardiovascular function in middle aged 
subj ects necess itated the selection of a practical and safe 
field test . Max V02 has been used in determining maximal 
cardiac output for many years , and was used to measure 
cardiovascular function in this investigat ion . Direct 
measurement of Max V02 with the aid of gas analys is 
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equi�ment provides the most accurate values for oxygen 
consumption . However , the high initial exercise rates and 
the long duration of exercise make it impractical for use 
with older adults . The use of  submaximal tests were 
practical in thi s  study for several reasons . The subj ects ' 
age range ( 3 5-5 5 )  would necessitate a phys ic ian ' s  presence 
in direct Max V0 2 tests . Thus for feasibi l ity and sa fety 
factors � submaximal testing was deemed appropriate . 
The maj ority of  sel f-concept theory ind icates that the 
sel f-concept is  dependent on many factors . Factors such as 
abi l it ies , appearance , opinions , attitudes ,  and feel ings 
seem to be influenced by one ' s  perception of themselves 
formed through their experience with the environment and 
s igni ficant others . Most of the studies reviewed 
emphas i z ed that the sel f-concept is a construct that takes 
many years to form and resists_ dramatic change . Theorists 
acknowledge that the sel f-concept can change , but emphas i ze 
that a s igni ficant l i fe changing experience woul d  be needed 
to ef fect observable change in sel f-concept . 
Fol lowing a brie fing and famil iari z ation sess ion 
subj ects were pre and posttested for Max V0 2 and f ive 
variables of sel f-concept , ( a ) Sel f Esteem , ( b )  Sel f 
Satis faction , ( c )  Phys ical Sel f ,  ( d )  Personal Sel f ,  and ( e )  
Social Sel f . A submaximal bicycle ergometer test and the 
Rockport F itness Walking Test were used to measure Max V02 . 
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The Tennessee Sel f  Concept Scale was employed to assess 
sel f-concept . 
To control for pretest differences between the groups 
pretest values were subtracted from the posttest scores to 
create new change values variables . These variab l es were 
analyzed us ing 2 x 2 . factorial analys is  of variance 
procedures to determine if the experimental and control 
group differed in the amount of pretest to posttest change . 
Results showed that the experimental group exhib ited 
s igni ficantly greater change than the control group on Max 
V0 2 as determined on the bicycle ergometer test , . Sel f 
Esteem , Sel f S atisfaction , and Phys ical Sel f .  I n  an e ffort 
to explain that Phys ical S el f  improved , the subj ects ' 
weight fluctuation was examined and it was found that the 
experimental group , as expected , lost s ignificantly more 
weight than the controls . Factorial ANOVA ' s  showed no 
s igni ficant d i fferences between the groups for Max V0 2 
determined by the Rockport Fitness Walking Test , · Personal 
Sel f ,  and Soc ial Sel f .  No s igni ficant d i fference was 
observed on any of  the variables for gender or the group by 
gender interaction . 
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Conclusions 
Within the l imitations of this study , the fol lowing 
conclus ions have been made based on the observed data . The 
reader i s  caut ioned aga inst general i z ing to groups or 
individuals not represented herein . 
1 .  Participat ion in .a wel lness program for 16 weeks 
improves Maximal oxygen consumption as measured by a 
submaximal b i cycl e  ergometer test . 
2 .  Participat ing in a wel lness program for 16 weeks 
improves overall Sel f Esteem . 
3 .  Participating in a wel lness program for 16 weeks 
improves Sel f Satis faction . 
4 .  Participating in a wel lness program for 16 weeks 
improves Phys ical Sel f Concept . 
5 .  Participating in a wel lness program for 16 weeks 
does not improve Personal .�el f Concept . 
6 .  Participating in a wel lness program for 16 weeks 
does not improve Social Sel f Concept . 
7 .  Males and females do not d i f fer in terms o f  their 
capacity to derive benef its from wel lness program 
participation . 
1 0 3  
Recommendations for Further Study 
The present study sough-t to provide some informat ion 
regarding the ef fect of wel lness program participat ion on 
c·ardiovascular function and sel f-concept . The growing 
awareness in our · society of the need for good health hab its 
has prompted the expans ion of wellnes sjadult f itness 
programs nat ionwide . Studies such as the present 
investigation provide emp irical evidence of the benef its of 
such a program . 
The present study used 3 5-55 year old men and women as 
subj ects . S imi lar studies could be conducted us ing 
populations o f  di fferent ages . 
The present study used indirect submaximal test ing to 
measure Max V02 values . I f  it was feasible ,  s imilar 
studies could be conducted using physician-monitored direct 
maximal testing on a treadmi l l . Differences were observed 
in Max V0 2 values obta ined via the Rockport Fitness Walking 
and a submaximal b icycle ergometer test . More work could 
be done to val idate the Rockport Fitness Walking Test as a 
means of predict ing Max V0 2 . 
The study at hand measured the change in Max V02  from 
three to f ive aerobic sess ions conducted 2 0 - 3 0  minutes each 
week for 1 6  weeks . However , target heart rate z one ( THRZ ) 
minutes , and d istance covered varied among subj ects due to 
initial fitness level s .  S imi lar stud ies 
1 04 
coul� strictly monitor THRZ minutes and distanced covered 
in activities such as walk-j og ,  swimming , bicycl ing , and 
cross country ski ing and correlate those with observed 
improvement . 
The present study looked at the sel f-concept 
dimensions of Sel f Esteem , Sel f Satisfaction , Phys ical 
Sel f ,  Personal Sel f ,  and Social Sel f .  S imi l ar studies 
could be conducted using different dimens ions of  the sel f-
concept . 
F inal ly , the study at hand examined Max V0 2 , sel f-
concept , and weight change . S imilar studies could be done 
that include variables such as blood pressure , body 
compos ition , flexib i l ity , muscular strength , and muscular 
endurance , as both independent and dependent variables . 
I 
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APPENDIX A 
INFORMED CONSENT FOR GRADED EXERCISE TEST 
I ,  , state that I am at l east 3 5 - 5 5  
years o f  age and am voluntarily participat ing in  a program 
of_ research by Marvin R .  Jones . 
I understand that the purpose of the research is  to 
determine i f  participat ion in the Brookings Wel lness 
Program a f fects cardiovascular function and sel f-concept . 
The proj ect involves three test ing sessions to be 
scheduled at a time mutual ly agreeable to the investigator , 
mysel f ,  ·and physician i f  needed . The sess ion wi l l  require 
me to perform a graded exercise test on a bicycle 
ergometer , during which data wil l  be col lected . The 
exerci se intens ities will begin · at a level one can eas i ly 
accomplish and wi l l  be advanced in stages , depending on my 
functional capacity . The sess ion wi l l  also require me to 
perform a one mile walking test on an indoor track . The 
bicycle ergometer and one mile walking tests wi l l  be used 
to measure cardiovascular function . The invest igator may 
stop the tests at any · time because of s igns of fatigue or I 
may stop when I wish because of personal fee l ings of  
fat igue or discomfort . The investigator does not intend to 
exerc ise me at a level that is abnormal ly uncomfortabl e  for 
me ; however , for maximum bene fit from the tests , I w i l l  
exercise as long as is comfortable . 
There exists the possibil ity of certa in changes 
occurring during the tests . They include abnormal blood 
pressure , fa inting , disorder of heart beat and in rare 
instances ,  heart attack . There is the possibil ity that 
other unforeseen probl ems might occur also . Every e ffort 
wil l be made to minimi z e  these through the prel iminary 
examinations and by observations during testing . Emergency 
equipment and trained personnel wi ll  be available to deal 
with unusual s ituations which may arise . The second and 
third test ing sessions also involve taking a penci l  and 
paper sel f-concept test , to determine aspects o f  
psychological wel l-be ing . 
As a participant in this proj ect , I can expect to ga in 
informat ion about my current cardiovascular fitness level 
and knowl edge of how fitness is evaluated . I wi l l  also be 
able to see my beginning sel f-concept and how it is  
af fected in  regards to participation in the Brookings 
Wel lness Program . 
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Any questions I may have about the methods and 
procedures used in the exercise tests or in the sel f­
concept test wi l l  be answered . 
I acknowledge that I have been informed that I w i l l  be 
furnished with information about my test results . I also 
understand that I may withdraw from the proj ect at any 
time . I freely and voluntarily consent to participate in 
this research proj ect . 
S IGNITURE OF VOLUNTEER __________ .......__..;. ___ _ 
WITNESS ---------------------------------
DATE ----------�----------------------
DOCUMENTATION OF QUESTIONS : 
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APPENDIX B 
HEALTH HISTORY QUESTIONNAIRE 
Name -------------------
Age __ _ Date of Birth --
An accurate health h istory is essential in evaluati ng your 
health status for graded exercise testing . Th is 
questionna ire i s  intended to help you become more aware of  
your phys ical wel l -being and to help the invest igator 
decide if further medical clearance is necessa ry before 
test ing . This health history wil l  be reviewed by the 
investigator and a medical doctor at the Brookings Cl inic 
if  deemed necessary and wil l be kept in strictest 
conf idence . 
You are free to deny answering any of the fol l owing 
questions if you feel they constitute an unwarranted 
invas ion of  privacy ; however , i f  the denied information is 
deemed important by a phys ician to testing , the 
investigator cannot allow you to participate in thi s  study . 
DURING THE PAST 12  MONTHS HAS A DOCTOR TOLD YOU THAT YOU 
HAD ANY OF THE FOLLOWING : ( check yes , no , or not sure for 
each item) . 
1 .  High blood pressure ( hypertension )  
2 .  Heart attack ( myocardial infarction , 
coronary occlusion or coronary 
thrombos i s )  
3 .  Angina 
4 .  Congen ital heart disease 
5 .  Rheumatic fever 
6 .  Rheumatic heart disease 
7 .  Diabetes 
8 .  Stroke 
9 .  Gout 
1 0 . Kidney Disease 
1 1 . Kidney Stones 
12 . Prostrate infection , enlargement or 
other prostrate d isease 
1 3 . Urinary tract infection , bladder 
infection 
14 . Bronchitis 
Yes No Not Sure 
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1 5 . Pneumonia 
1 6 . Pleuri sy 
17  Emphysema 
18 . Tuberculosis 
19 . Thyroid probl em or disease 
2 0 .  Ulcer ( stomach or duodenal )  or 
intestinal b leeding 
2 1 .  Hepatitis 
2 2 . Col itis or inflammation of colon 
2 3 . Cirrhosi s  or other l iver disease 
2 4 . Anemia 
2 5 . Cancer 
2 6 .  Nervous , emotional or mental · 
disorder 
2 7 . Rheumatoid arthritis 
2 8 . Other Arthriti s  
2 9 . Epilepsy o r  sei zures o r  fits 
3 0 . Al lergies 
3 1 . Asthma 
3 2 . Hives or Hay fever 
3 3 . Other maj or disease ( speci fy )  
3 4 . Skin rash o r  unusual bruises 
3 5 . Headache attack , racing heart and 
sweating , a l l  at the same time 
3 6 . Headaches that were so bad you had 
to stop what you were doing 
3 7 . Faintness or l ightheadedness when 
you stand up quickly 
3 8 . Your heart beating unusual ly fast 
or skipping beats 
-
3 9 . Blacking out or losing consciousness 
4 0 . Frequent stomach pains 
4 1 .  Waking up early , having trouble 
gett ing back to sleep 
4 2 . Black or tarry stools 
4 3 . Bright red blood in your stools 
4 4 . Al lergies to medicine 
4 5 . Unexplained weight loss 
4 6 . Have you been hospital i z ed within 
the last two years? 
4 7 . Have you had a medical examinat ion 
within the last two years? 
4 8 . Do you have or have you ever had 
any muscular or skeletal problems 
which you feel would be aggravated 
by walking or performing bicycle 
ergometer testing? 
Yes No Not Sure 
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ADDED._ CONSIDERATION : { circle those that apply)  
4 9 . Have you ever smoked cigarettes? 
{ Indicate average use ) 
a )  Never 
b )  Less than 5 years 
c )  5 years or longer 
d )  Less than · 1/ 2 pack per day 
e )  1/ 2 to 1 pack per day 
f )  More than one pack per day 
5 0 . Have you ever used alcoholic beverages? 
a)  Never 
b )  Beer 
c )  Wine 
d )  Other l iquors 
5 1 . Indicate frequency of use 
a )  Rarely { hol idays , special occas ions ) 
b )  Occas ional ly ·{ once or twice a month ) 
c )  Weekly 
d )  Dai ly 
52 . Have you ever had an elevated blood cholesterol l evel ?  
a )  Do not know 
b )  No 
c )  Yes 
53 . Did any of your parents , grandparents , aunts , uncles 
and s ibl ings have a heart attack or stroke before age 
5 0 ?  
a )  Do not know 
b )  None 
c )  One 
d )  Two 
e )  More than two of the above relatives had a heart 
attack or stroke 
5 4 . Did any o f  your parents , grandparents ,  aunts , uncles 
and s ibl ings die of a heart attack or stroke before 
age 5 0 ?  
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a )  Do not know 
b )  None 
c )  One 
d )  Two 
e )  More than two of the above relatives died of  a 
heart attack or stroke 
5 5 �  Concerning caffe ine use , d o  you drink more than 5 cups 
o f  coffee or 5 ca ffeinated beverages per day? 
a )  Yes 
b )  No 
c )  Occas iona l ly 
5 6 . How would you rate your exercise level ?  
a )  Intens ive occupational and recreational exertion 
b )  Moderate occupational and recreational exertion 
c )  Sedentary work and intense recreational exert ion 
d) Sedentary occupational and moderate recreational 
exertion 
e )  Sedentary work and l ight recreational exertion 
f) Complete l ack of al l exercise 
5 7 . Are you currently taking any medications? 
If so , indicate which ones 
58 . I f  female , are you stil l  menstruating? 
a )  Yes 
b )  No I f  not , fill  in the blanks : 
YesjNo 
Age at menopause 
�--�----------=---------
Age at time of " female surgery " ------
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APPENDIX C 
SUBMAXIMAL
. 
BICYCLE ERGOMETER TEST WORKSHEET 
Name : -------------------------- ID : ________________ _ 
Date : Time : --------�-------------- --------- am pm 
Age : ------- Height : ________ _ Weight : ___ _ lbs 
Famil iari z ation ---
Pretest ----
Posttest ---
Resting HR : --- bjmin Height of  S eat- #holes ___ _ 
SUBMAXIMAL CYCLE ERGOMETER TEST RECOMMENDED BY ACSM 
TEST PROTOCOLS ( Test stages in minutes ) 
Protocol I ( 1-2 ) I I ( 3 -4 ) I I I ( 5 - 6 ) IV ( 7 -8 ) 
A 
B 
c 
2 5 ( 15 0 )  
2 5 ( 15 0 )  
5 0 ( 3 0 0 )  
5 0 ( 3 0 0 )  
5 0 ( 3 0 0 )  
1 0 0 ( 6 0 0 )  
7 5 ( 4 5 0 ) 
1 0 0 ( 6 0 0 )  
1 5 0 ( 9 0 0 )  
1 0 0 ( 6 0 0 )  
_15 0  ( 9 0 0 )  
2 0 0 ( 1 2 0 0 )  
*Workload in watts ( kilogram meters per minute ) 
PROTOCOL SELECTION CRITERIA 
Body Weight in kg ( lbs ) 
Less than 7 3  ( 1 6 0 ) 
7 4 -9 0  ( 1 6 1 - 19 9 ) 
Greater than 9 1  ( 2 0 0 )  
Stage I __________ kgm 
Stage I I  kgm 
Stage I I I  kgm 
Stage IV kgm 
SYMPTOMS AND OTHER REMARKS : 
Very Active 
No Yes 
A A 
A B 
B c 
HR ---------
HR -------
HR Predicted ---------
HR Max V0 2 -------
ml/kgjmin 
--------------------------------
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APPENDIX D 
REMINDER LETTER 
Dear 
Your Fami l iari z ationjPretestjPosttest sess ion in 
regards to research for Marvin R. Jones is scheduled for 
at amjpm at the Brookings Wel lness 
-�----
Program , Room 1 1 9 , next to the Human Performance 
Laboratory . 
The sess ion wil l  include an explanation o f  the tests , 
completing the Tennessee Sel f Concept Scale ( TS CS ) , warmup 
and cool -down stretching , performing the submax imal bicycle 
ergometer test and completing the one mile walking test . 
The bicycl e  ergometer test and the TSCS wil l  be performed 
together during pretest and posttest sessions . The one 
mile walking test wi l l  be completed within two days a fter 
the b ike test and TSCS . 
INSTRUCTIONS TO SUBJECT PRIOR TO THE TESTING SESSIONS : 
CLOTHING-
1 .  Comfortable running or walking shoes are important . 
2 .  Loose fitting shorts or pants which al low for 
effortless cycl ing and walking . 
3 .  A short sleeved , loose fitting top is also important , 
women are asked not to wear one piece undergarments or 
pantyhose . 
PRE-TESTING ACTIVITY 
1 .  Because the exercise tests wil l  be an evaluat ion of  
capacity and because any moderate activity may alter 
your performance , please avo id any phys ical activity 
through the day of the test . 
2 .  Don ' t  eat a heavy meal within three ( 3 )  hours of  the 
test . A l ight meal is permiss ible up to two ( 2 ) hours 
prior to testing . Please avoid any st imul ants for two 
( 2 )  hours prior to testing . Smoking , alcohol and 
caffeine containing l iquids such as cof fee , tea and 
coke act as stimulants and may alter the outcome of the 
exercise tol erance tests . 
S incerely , 
Marvin R .  Jones/Research Investigator 
1 0 9  1 2 th Avenue South 
Brookings , so , phone : 6 9 7 - 69 5 7 , 6 9 7 - 6 4 1 5  
1 19 
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APPENDIX E 
ROCKPORT FITNESS WALKING TEST 
Name : ------------------------- I D : -------- S ex : -----
Oat� = ----------------------- Time : ----------- am pm 
Age : ---------- Height : _____ Weight : _______ __ lbsjkg 
Pretest --�-- ( no famil iari z ation needed ) 
Post test 
Rest ing Heart Rate : 
LAP T IMES 
# 1 
# 2 
# 3 
# 4 
# 5 
# 6 
# 7 
# 8 ( FINAL TIME )  
ENDING HEART RATE 
RELATIVE FITNESS LEVEL 
ESTIMATED MAX V0 2 
